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(54) Title: INHIBITORS OF PROTEIN ISOPRENYL TRANSFERASES 



(57) Abstract 



(1) 



Compounds having formula (I) or a pharmaceutically acceptable salt 
thereof wherein Ri is (a) hydrogen, (b) lower alkyl, (c) alkenyl, (d) alkoxy, (e) 
thioalkoxy, (f) halo, (g) haloalkyl, (h) aryl -L2-, and (i) heterocyclic -L2-; R2 
is selected from (a) formula (1), (b) -C(0)NH-CH(Ri 4 >-C(0)ORi5, (c) formula 
(2), (d) -C(0)NH-CH(Rh>-C(0)NHS02Ri6, (e) -C(0)NH-CH(Ri 4 }-tetrazolyl, (f) 
-C(0)NH-heterocyclic, and (g) -C(0)NH-CH(Ru)-C(0)NRi7Ri8; R3 is substituted or 
unsubstituted heterocyclic or aryl, substituted or unsubstituted cycloalkyl or cycloalkenyl, 
formula (3), and -P(W)R R3 R R3 '; R4 is hydrogen, lower alkyl, haloalkyl, halogen, 
aryl, arylalkyl, heterocyclic, or (heterocyclic)alkyl; Li is absent or is selected from (a) 
-W-NOtsH*-, (b) -L4-0-L5-, (c) -L4-S(0)a-L5-, (d) -L4-U-C(W)-N(R 5 )-L^ (e) 
-L4-Le^S(0)nr-N(R5>-L 5 -, (0 -U-N(R 5 )-C(W>-L7-L5-, (g) -L^N(R 5 )-S(0)p-L7-L5-, (h) optionally substituted alkylene, (1) optionally 
substituted alkenylene, (j) optionally substituted alkynylene, (k) a covalent bond, (1) formula (4), and (m) formula (5) are inhibitors of 
protein isoprenyl transferases. Also disclosed are protein isoprenyl transferase inhibiting compositions and a method of inhibiting protein 
isoprenyl transferases. 



(4) 
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INHIBITORS OF PROTEIN ISOPRENYL TRANSFERASES 



Technical Field 

The present invention relates to novel compounds which are useful in inhibiting 
protein isoprenyl transferases (for example, protein farnesyltransferase and protein 
geranylgeranyltransferase) and the farnesylation or geranylgeranylation of the oncogene 
protein Ras and other related small g-proteins, compositions containing such compounds 
and methods of using such compounds. 

Background of the Invention 
Ras oncogenes are the most frequently identified activated oncogenes in human 
tumors. Transformed protein Ras is involved in the proliferation of cancer cells. The Ras 
must be farnesylated before this proliferation can occur. Farnesylation of Ras by farnesyl 
pyrophosphate (FPP) is effected by protein farnesyltransferase. Inhibition of protein 
farnesyltransferase, and thereby farnesylation of the Ras protein, blocks the ability of 
transformed cells to proliferate. Inhibition of protein geranylgeranyltransferase and, 
thereby, of geranylgeranylation of Ras proteins, also results in down regulation of Ras 
protein function. 

Activation of Ras and other related small g-proteins that are farnesylated and/or 
geranylated also partially mediates smooth muscle cell proliferation (Circulation, 1-3: 88 
( 1993), which is hereby incorporated herein by reference). Inhibition of protein isoprenyl 
transferases, and thereby farnesylation or geranylgeranylation of the Ras protein, also aids 
in the prevention of intimal hyperplasia associated with restenosis and atherosclerosis, a 
condition which compromises the success of angioplasty and surgical bypass for obstructive 
vascular lesions. v 

There is therefore a need for compounds which are inhibitors of protein 
farnesyltransferase and protein geranylgeranyltransferase. 

Summary of the Invention 
In its principle embodiment, the invention provides a compound having the formula: 
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I 

or a pharmaceutical^ acceptable salt thereof, wherein 
is selected from the group consisting of 

hydrogen, 

alkenyl, 

alkynyl, 

alkoxy, 

haloalkyl, 

halogen, 

loweralkyl, 

thioalkoxy, 

aryl-L 2 - wherein aryl is selected from the group consisting of 

(a) phenyl, 

(b) naphthyl, 

(c) dihydronaphthyl, 

(d) tetrahydronaphthyl, 

(e) indanyl, and 

(f) indenyl 

wherein (a)-(f) are unsubstituted or substituted with at least one of X, Y, 
or Z wherein X, Y, and Z are independently selected from the 
group consisting of 
alkenyl, 
alkynyl, 
alkoxy, 
aryl, 
carboxy, 
cyano, 
halogen, 
haloalkyl, 
hydroxy, 
hydroxyalkyl, 
loweralkyl, 
nitro, 
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N-protected amino, and 

-NRR 1 wherein R and and R' are independently selected 

from the group consisting of 

hydrogen and 

loweralkyl, 
oxo (=0), and 
thioalkoxy and 
L 2 is absent or is selected from the group consisting of 
-CH 2 -, 
-CH2CH2-1 
-CH(CH 3 )-, 

-O-, 
-C(O)-, 

-S(0)q wherein q is 0, 1 or 2, and 
-N(R)-, and 

(10) heterocycle-I^- wherein L2 is as defined above and the heterocycle is 
unsubstituted or substituted with 1, 2, 3 or 4 substituents 
independently selected from the group consisting of 



(a) 


loweralkyl, 


(b) 


hydroxy, 


(c) 


hydroxyalkyl, 


(d) 


halogen 


(e) 


cyano, 


(f) 


nitro, 


(g) 


oxo (=0), 


(h) 


-NRR', 


(i) 


N-protected amino, 


(j) 


alkoxy, 


(k) 


thioalkoxy, 


(1) 


haloalkyl, 


(m) 


carboxy, and 


(n) 


aryl; 



R 2 is selected from the group consisting of 
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.Ri 



12a 
R I2b 



1 05 ( 0 ^ 1 1 wherein Luis selected from the group 

consisting of 

(a) a covalent bond, 

(b) -C(W)N(R)- wherein R is defined previously and W is 

* selected from the group consisting of O and S, 
no ( C ) -c(0)- f 

(d) -N(R)C(W)-, 

(e) -CH 2 0-, 

(f) -C(0)0-,and 

(g) -CH 2 N(R)-, 

115 R i2a is sheeted from the group consisting of 

(a) hydrogen, 

(b) loweralkyl, and 

(c) -C(0)OR 13 wherein R 13 is selected from the group 

consisting of 

120 hydrogen and 

a carboxy-protecting group, and 
R 12b is selected from the group consisting of 

(a) hydrogen and 

(b) loweralkyl, 

125 with the proviso that R 12a and R 12b are not both hydrogen, 

(2) -Li i-C(R 14 )(R v )-C(0)OR 15 wherein Li i is defined previously, 
R v is selected from the group consisting of 
(a) hydrogen and 
130 (b) loweralkyl, 

R 15 is selected from the group consisting of 

(a) hydrogen, 

(b) alkanoyloxyalkyl, v 

(c) loweralkyl, and 

135 (b) a carboxy-protecting group, and 

R 14 is selected from the group consisting of 

(a) alkoxyalkyl, 

(b) alkoxyarylalkyl, 



-4- 



WCT98/50029 



PCT/US98/09296 





al kox vcarhnn vial k vl 

CUIVVS A J VCU \J\JkLJ XCLilV Y 1 y 


(d) 

v u / 


alkvtaulfinvalkvl 

tu iv jr Iij u 11 11 1 y curvy i , 


w 


a 1 kvl qi 1 1 fnn vl a 1 kvl 
curvy louiivJii y xcuivy i> 




alkvnvl 

uiiv y u y i, 




aminoalkvl 

tuiuiiucuA.y i, 




aminnrarHnnvlalkvl 




am i no th i ocarh on v 1 alk vl 


(fi 


arvl 




arvlalkvl 

cu y icuaj if 


(Y) 


rarhowalkvl 


(m) 


cvanoalkvl 


(n) 


pvrlnallrvl 

v< y V/iwdiivy i t 




pvrloalkvlalkoY valkvl 

v^ y V/ivcuivy icuxvv/a y cuiv y i ? 




rvrloalkvlalkvl 

\s y wiv/cuxv.y xcuxvy i } 




fliptproovrlir^alkvl 

^uvvivsi v/v^ y i/iivs jcuivy i) 


(r\ 

w 


hvHrnY valkvl 
1 1 y vi i \j a y cuiv y i , 


(s) 


hydroxyarylalkyl, 


(t) 


loweralkyl, 


(u) 


sulfhydrylalkyl, 


(v) 


thioaikoxyalkyl wherein the thioalkoxyalkyl is 



unsubstituted or substituted with 1, 2, 3, or 4 
substituents selected from the group consisting of 
halogen, 



(4) -C(0)NH-CH(R 14 )-C(0)NHS0 2 Ri6 wherein R14 is defined previously 



and Ri6 is selected from the group consisting of 

(a) loweralkyl, 

(b) haloalkyl, 



(w) thioalkoxyalkylamino, and 
(x) thiocycloalkyloxyalkyl, 



0 



(3) 




(c) 



aryl wherein the aryl is unsubstituted or substituted with 
1, 2, 3, 4, or 5 substituents independently 



WO 98/50029 



PCT/US98/09296 



selected from the group consisting of 
loweralkyl, 

175 hydroxy, 

hydroxyalkyl, 
halogen, 
cyano, 
nitro, 

18 ° oxo (=0), 

-NRR' 

N-protected amino, 

alkoxy, 

thioalkoxy, 

185 haloalkyl, 

. carboxy, and 
aryl, and 

(d) heterocycle wherein the heterocycle is unsubstituted or 
substituted with substituents independently 
190 selected from the group consisting of 

loweralkyl, 
hydroxy, 
hydroxyalkyl, 
halogen, 

195 cyano, 

nitro, 
oxo (=0), 
-NRR', 

N-protected amino, 
2 °° alkoxy, 

thioalkoxy, 
haloalkyl, 
carboxy, and 
aryl; 



205 



(5) -C(0)NH-CH(Ri 4 )-tetrazolyl wherein the tetrazole ring is unsubstituted 

or substituted with loweralkyl or haloalkyl, 

(6) -L 1 1 -heterocycle, 



6- 
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210 

(7) -C(0)NH-CH(R 14 )-C(0)NRi 7 Ri8 wherein R i4 is defined previously 
and Rn and R\% are independently selected from the group 
consisting of 
(a) hydrogen, 
215 (b) loweralkyl, 

(c) arylalkyl, 

(d) hydroxy, and 

(e) dialkylaminoalkyl, 

220 (8) -C(0)ORi5,and 

(9) -C(0)NH-CH(Ri4)-heterocycle wherein R\4 is as previously defined 
and the heterocycle is unsubstituted or substituted with 
loweralkyl or haloalkyl; 

225 

Lj is absent or is selected from the group consisting of 
( 1 ) -L4-N(R 5 )-L 5 - wherein L 4 is absent or selected from the group 
consisting of 

(a) Cj-to-C ]0 -alkylene and 
230 (b) C 2 -to-C 16 -alkenylene, 

wherein the alkylene and alkenylene groups are unsubstituted or 

substituted with 1, 2, 3 or 4 substitutents independently 

selected from the group consisting of 

alkenyl, 

235 alkenyloxy, 

alkenyloxyalkyl, 

alkenyl[S(0) q ]alkyl, 

alkoxy, 

* alkoxyalkyl wherein the alkoxyalkyl is unsubstituted or 
240 substituted with 1 or 2 hydroxyl substituents, 

with the proviso that no two hydroxyls are attached to the 

same carbon, 
alkoxycarbonyl wherein the alkoxycarbonyl is 

unsubstituted or substituted with 1 , 2, or 3 
245 substituents independently selected from the 

group consisting of 
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halogen and 
cycloalkyl, 
alkylsilyloxy, 

250 alkyl[S(0) q ], 

alkyl[S(0) q ]alkyl, 

aryl wherein the aryl is unsubstituted or substituted with 
1, 2, 3, 4, or 5 substituents independently 
selected from the group consisting of 
255 alkoxy wherein the alkoxy is unsubstituted or 

substituted with substituents selected 
from the group consisting of cycloalkyl, 

aryl, 

arylalkyl, 

260 aryloxy wherein the aryloxy is unsubstituted or 

substituted with 1, 2, 3, 4, or 5 
substituents independently selected from 
the group consisting of, 
halogen, 

265 nitro, and 

-NRR', 
cycloalkyl, 
halogen, 
loweralkyl, 

270 hydroxyl, 

nitro, 

-NRR', and 
-S0 2 NRR\ 

arylalkoxy wherein the arylalkoxy is unsubstituted or 
275 substituted with substituents selected from the 

group consisting of alkoxy, 
arylalkyl, 

arylalkyl[S(0) q ]alkyl, 
aryl[S(0) q ], 

280 aryl[S(0) q ]alkyl wherein the aryl[S(0) q ]alkyl is 

unsubstituted or substituted with 1, 2, 3, 4, or 5 
substituents independently selected from 
alkoxy and 
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loweralkyli 

arylalkoxyalkyl wherein the arylalkoxyalkyl is 

unsubstituted or substituted with substituents 
selected from the group consisting of 
alkoxy, and 
halogen, 

aryloxy, 

aryloxyalkyl wherein the aryloxyalkyl is unsubstituted or 
substituted with substituents selected from the 
group consisting of halogen, 

carboxyl, 

-C(0)NRcRd wherein Rc and Rd are independently 
selected from the group consisting of 
hydrogen, 
loweralkyl, and 
alkoxycarbonyl or 

Rc and Rd together with the nitrogen to which 
they are attached form a ring selected 
from the group consisting of 
morpholine, 
piperidine, 
pyrrolidine 
thiomorpholine, 
thiomorpholine sulfone, and 
thiomorpholine sulfoxide, 
wherein the ring formed by Rc and Rd 
together is unsubstituted or 
substituted with 1 or 2 
substituents independently 
selected from the group consisting 
of alkoxy and alkoxyalkyl, 
cycloalkenyl wherein the cycloalkenyl is unsubstituted or 
substituted with 1 or 2 substituents selected from 
the group consisting of alkenyl, 
cyclolalkoxy, 
cycloalkoxycarbonyl, 
cyclolalkoxyalkyl, 
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cyclolalkyl wherein the cycloalkyl is unsubstituted or 
substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from the group consisting 
of aryl, 

325 loweralkyl, and 

alkanoyl, 

cycloalkylalkoxy, 

cycloalkylalkoxycarbonyl, 

cycloalkylalkoxyalkyl, 
330 cycloalkylalkyl, 

cyclolalkyl[S(0) q ]alkyl, 

cycloalkylalkyl[S(0) q ]alkyl, 

fluorenyl, 

heterocycle wherein the heterocycle is unsubstituted or 
335 substituted with 1, 2, 3, or 4 substituents 

independently selected from the group 
consisting of 

alkoxy wherein the alkoxy is unsubstituted or 
substituted with 1 or 2 substituents 

340 independently selected from the group 

consisting of aryl and cycloalkyl, 
alkoxyalkyl wherein the alkoxyalkyl is 

unsubstituted or substituted with 1 or 2 
substituents independently selected from 

345 the group consisting of 

aryl and 
cycloalkyl, 

alkoxycarbonyl wherein the alkoxycarbonyl is 
unsubstituted or substituted with 1 or 2 

350 substituents independently selected from 

the group consisting of 
aryl and 
cycloalkyl, 
aryl wherein the aryl is unsubstituted or 

355 substituted with 1, 2, 3, 4, or 5 

substituents independently selected from 
the group consisting of 
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alkanoyl, 
alkoxy, 

carboxaldehyde, 

haloalkyl, 

halogen, 

loweralkyl, 

nitro, 

-NRR, and 

thioalkoxy, 
arylalkyl, 
aryloxy, 

cycloalkoxyalkyl, 

cycloalkyl, 

cycloalkylalkyl, 

halogen, 

heterocycle, 

hydroxyl, 

loweralkyl wherein the loweralkyl is 

unsubstituted or substituted with 1 , 2, or 
3 substituents independently selected 
from the group consisting of 
heterocycle, 
hydroxyl, 

with the proviso that no two hydroxyls 
are attached to the same carbon, 
and 

-NR R3R3 ' wherein R R3 and R R3 ' are 

independently selected from the 
group consisting of 
hydrogen 
aryl, 

loweralkyl, 
aryl, 

arylalkyl, 
heterocycle, 
(heterocyclic)alkyl, 
cycloalkyl, and 
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cycloalkylalkyl, and 

sulfhydryl, 
(heterocyclic)alkoxy, 
(heterocyclic)alkyl, 
(heterocyclic)alkyl[S(0) q ]alkyl, 
(heterocyclic)oxy, 
(heterocyclic)alkoxyalkyl, 
(heterocyclic)oxyalkyl, 
heterocycle[S(0) q ]alkyl, 
hydroxyl, 
hydroxyalkyl, 
imino, 

N-protected amino, 
=N-0-aryl, and 
=N-OH, 

=N-0-heterocycle wherein the heterocycle is 

unsubstituted or substituted with 1, 2, 3, or 4 

substituents independently selected from the 

group consisting of 

loweralkyl, 

hydroxy, 

hydroxyalkyl, 

halogen, 

cyano, 

nitro, 

oxo (=0), 

-NRR' 

N-protected amino, 

alkoxy, 

thioalkoxy, 

haloalkyl, 

carboxy, and 

aryl, 
=N-0-loweralkyl, 
-NRR3RR3 1 , 

-NHNR C R D , 

-OG wherein G is a hydroxyl protecting group, 
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-O-NH-R, 
-0-N=< 

J wherein J and T are independently selected 
from the group consisting of 
435 loweralkyl and 

arylalkyl, 

oxo, 

oxyamino(alkyl)carbonylalkyl, 
oxyamino(arylalkyl)carbonylalkyl, 
440 oxyaminocarbonylalkyl, 

-SO2-A wherein A is selected from the group 

consisting of 

loweralkyl, 

aryl, and 

445 heterocycle 

wherein the loweralkyl, aryl, and heterocycle are 

unsubstituted or substituted with 1, 2, 3, 

4, or 5 substituents independently 

selected from the group consisting of 
450 alkoxy, 

halogen, 

haloaikyl, 

loweralkyl, and 

nitro, 

455 sulfhydryl, 

thioxo, and 
thioalkoxy, 

L5 is absent or selected from the group consisting of 

(a) C j -to-C j Q-alky lene and 
460 (b) C2-to-C 16 -alkenylene 

wherein (a) and (b) are unsubstituted or substituted as 

defined previously, and 
R 5 is selected from the group consisting of 

hydrogen, 

465 alkanoyl wherein the alkanoyl is unsubstituted or 

substituted with substituents selected from the 
group consisting of aryl, 
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alkoxy, 
alkoxyalkyl, 

alkoxycarbonyl wherein the alkoxycarbonyl is 

unsubstituted or substituted with 1, 2 or 3 
substituents independendy selected from the 
group consisting of 
aryl and 
halogen, 

alkylaminocarbonylalkyl wherein the 

alkylaminocarbonylalkyl is unsubstituted or 
substituted with 1 or 2 substituents 
independently selected from the group consisting 
of aryl, 

(anthracenyl)alkyl, 

aryl, 

arylalkoxy, 

arylalkyl wherein the arylalkyl is unsubstituted or 
substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from the group 
consisting of 
alkoxy, 
aryl, 

carboxyl, 

cyano, 

halogen, 

haloalkoxy, 

haloalkyl, 

nitro, 

oxo, and 

-Ln-C(R 14 )(R v )-C(0)OR 15 , 
(aryl)oyl wherein the (aryl)oyl is unsubstituted or 

substituted with substituents selected from the 

group consisting of halogen, 
aryloxycarbonyl, 
carboxaldehyde, 
-C(0)NRR', 
cycloalkoxycarbonyl, 
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cycloalkylaminocarbonyl, 

cycloalkylaminothiocarbonyl, 

cyanoalkyl, 

cyclolalkyl, 

cycloalkylalkyl wherein the cycloalkylalkyl is 

unsubstituted or substituted with 1 or 2 hydroxyl 
substituents, 

with the proviso that no two hydroxyls are attached to the 

same carbon, 
(cyclolalkyl)oyl, 

(9, 1 0-dihy droanthraceny l)alky 1 wherein the 

(9>10-dihydroanthracenyl)alkyl is unsubstituted 
or substituted with 1 or 2 oxo substituents, 

haloalkyl, 

heterocycle, 

(heterocyclic)alkyl wherein the (heterocyclic)alkyl is 

unsubstituted or substituted with 1, 2, 3, 4, or 5 
substituents selected from the group consisting of 
loweralkyl, 

(heterocyclic)oy 1 , 

loweralkyl, wherein the loweralkyl is unsubstituted 

or substituted with substituents selected from the 
group consisting of -NRR', 

-SO2-A, and 

thioalkoxyalkyl; 

(2) -L 4 -0-L 5 -, 

(3) -L4-S(0) m -L 5 - wherein L4 and L5 are defined previously and m is 0, 1, 

or 2, 

(4) -L4-L 6 -C(W)-N(R 6 )-L 5 - wherein L4, W, and L5 are defined previously, 

R6 is selected from the group consisting of 

(a) hydrogen, 

(b) loweralkyl, 

(c) aryl, 

(d) arylalkyl, 
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(e) heterocycle, 

(f) (heterocyclic)alkyl, 

(g) cyclolakyl, and 

545 (h) cycloalkylalkyl, and 

L 6 is absent or is selected from the group consisting of 

(a) -0-, 

(b) -S-, and 

(c) -N(R 6 ,)- wherein R 6 . is selected from the group 
550 consisting of 

hydrogen, 

loweralkyl, 

aryl, 

arylalkyl, 

555 heterocycle, 

(heterocyclic)alkyl, 
cyclolakyl, and 
cycloalkylalkyl, 

560 (5) -L 4 -L 6 -S(0) m -N(R 5 )-L 5 -, 

(6) -L 4 -L 6 -N(R 5 )-S(0) m -L 5 -, 

(7) -L 4 -N(R 5 )-C(W)-L 7 -L 5 - wherein L 4 , R 5 , W, and and L 5 are 

565 defined previously and 1^ is absent or is selected from the group 

consisting of -O- and -S-, 

(8) Ci -C io-aIkylene wherein the alkylene group is unsubstituted or 

substituted with 1 or 2 substituents independently selected from 



570 


the group consisting of 




(a) 


aryl, 




(b) 


arylalkyl, 




(c) 


heterocycle, 




(d) 


(heterocyclic)alkyl, 


575 


(e) 


cyclolakyl, 




(f) 


cycloalkylalkyl, 




(g) 


alkylthioalkyl, and 




(h) 


hydroxy, 
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580 (9) C 2 -to-C j Q-alkenylene wherein the alkenylene group is unsubstituted or 
substituted with 1 or 2 substituents independently selected from 
the group consisting of 

(a) aryl, 

(b) arylalkyl, 

585 (c) (aryl)oxyalkyl wherein the (aryl)oxyalkyl is 

unsubstituted or substituted with 1, 2, 3, 4, or 5 
substituents selected from the group consisting 
of halogen, 
(d) heterocycle, 

590 (e) (hererocycle)alkyl, 

(f) hydroxyalkyl, 

(g) cyclolakyl, 

(h) cycloalky lalky 1 , 

(i) alkylthioalkyl, and 
595 (j) hydroxy, 

(10) C^-to-C 10 -alkynylene wherein the alkynylene group is unsubstituted or 
substituted with 1 or 2 substituents independently selected from 
the group consisting of 



600 


(a) 


aryl, 




(b) 


arylalkyl, 




(c) 


heterocycle, 




(d) 


(heterocyclic)alkyl, 




(e) 


cyclolakyl, 


605 


(f) 


cycloalkylalkyl, 




(g) 


alkylthioalkyl, and 




(h) 


hydroxy, 



(11) -L4-heterocycle-L5-, 

610 

(12) a covalent bond, 
. B 

(13) N' wherein B is selected from the group consisting of 
loweralkyl and 
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arylalkyl, and 




Z is selected from the group consisting of 

(1) a covalent bond, 

(2) -0-, 

(3) -S(0) q -,and 

(4) -NR 2 - wherein R z is selected from the group consisting of 



(a) 


hydrogen 


(b) 


loweralkyl, 


(c) 


aryl, 


(d) 


arylalkyl, 


(e) 


heterocycle, 


(0 


(heterpcyclic)alkyl, 


(g) 


cyclolakyl, and 


(h) 


cycloalkylalkyl; 



R 3 is selected from the group consisting of 

(1) hydrogen, 

(2) aryl, 

(3) fluorenyl, 

(4) heterocycle, 

wherein (2)-(4) are unsubstituted or substituted with 1, 2, 3, 4, or 5 
substituents independently selected from the group consisting of 

(a) alkanoyl, 

(b) alkoxy wherein the alkoxy is unsubstituted or substituted with 1 , 

2, 3, 4, or 5 substituents independently selected from the 

group consisting of 

halogen, 

aryl, and 

cycloalkyl, 

(c) alkoxyalkyl wherein the alkoxyalkyl is unsubstituted or 

substituted with 1 or 2, 3, 4 or 5 substituents 
independently selected from the group consisting of 
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650 aryl and 

cycloalkyl, 

(d) alkoxycarbonyl wherein the alkoxycarbonyl is unsubstituted or 

substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from the group consisting of 
655 aryl, and 

cycloalkyl, 

(e) alkylsilyloxyalkyl, 

(f) arylalkyl, 

(g) aryl wherein the aryl is unsubstituted or substituted with 1, 2, 3, 
660 4, or 5 substituents independently selected from the 

group consisting of 
alkanoyl, 

alkoxy wherein the alkoxy is unsubstituted or substituted 
with 1 or 2 substituents selected from the group 
665 consisting of cycloalkyl, 

carboxaldehyde, 

haloalkyl, 

halogen, 

loweralkyi, 
670 nitro, 

-NRR\ and 

thioalkoxy, 

(h) arylalkyl, 

(i) aryloxy wherein the aryloxy is unsubstituted or 

675 substituted with 1, 2, 3, 4, or 5 substituents 

independently selected from the group consisting of, 

halogen, 

nitro, and 

-NRR', 

680 (j) (aryl)oyl, 

(k) carboxaldehyde, 
(1) carboxy, 
(m) carboxyalkyl, 

(n) -C(0)NRR" wherein R is defined previously and R" is 
685 selected from the group consisting of 

hydrogen, 
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loweralkyl, and 
carboxyalkyl, 

(o) cyano, 
690 (p) cyanoalkyl, 

(q) cycloalkyl, 
(r) cycloalkylalkyl, 
(s) cycloalkoxyalkyl, 
(t) halogen, 

695 ( u ) haloalkyl wherein the haloalkyl is unsubstituted or substituted 

with 1, 2, 3, 4, or 5 hydroxyl substituents, 
with the proviso that no two hydroxyls are attached to the same 
carbon, 
(v) heterocycle, 
700 (w) hydroxyl, 

(x) hydroxyalkyl wherein the hydroxyalkyl is unsubstituted or 

substituted with substitutients selected from the group 
consisting of aryl, 
(y) loweralkyl wherein the loweralkyl is unsubstituted or substituted 
with substituents selected from the group consisting of 
heterocycle, 
hydroxyl, 

with the proviso that no two hydroxyls are attached to the 
same carbon, 
710 -NRR3RR3; and 

-P(0)(OR)(OR'), 

(z) nitro, 
(aa) -NRR\ 
(bb) oxo, 

715 ( cc ) -S02NR A 'R B . wherein R A * and R B * are independently selected 

from the group consisting of 
hydrogen, 
(aryl)oyl, 
loweralkyl, and 

heterocycle wherein the heterocycle is unsubstituted or 
substituted with 1, 2, or 3 substituents 
independently selected from the group consisting 
of loweralkyl, 



705 



720 
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(dd) sulfhydryl, and 
725 (ee) thioalkoxy, 

(5) cycloalkyl wherein the cycloalkyl is unsubstituted or substituted with 

1, 2, 3, 4 or 5 substituents selected from the group consisting of 
(a) alkoxy, 
730. (b) aryl, 

(c) arylalkoxy 

(d) aryloxy wherein the aryloxy is unsubstituted or 

substituted with 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of halogen, 
735 (e) loweralkyl, 

(f) halogen, 

(g) NR*3R R 3\ 

(h) oxo, and 



750 



(i) 
740 

(6) cycloalkenyl wherein the cycloalkenyl is unsubstituted or substituted 
with 1, 2, 3 or 4 substituents independently selected from the 
group consisting of 



745 



(a) 


loweralkyl, 


(b) 


alkoxy, 


(c) 


halogen, 


(d) 


aryl, 


(e) 


aryloxy, 


(f) 


alkanoyl, and 


(g) 





x L.x 2 

(7) ' H wherein Xi and X2 together are cycloalkyl wherein the 

cycloalkyl is unsubstituted or substituted with 1 or 2 substituents 
selected from the group consisting of aryl, and 

755 

(8) -P(W)RR3rR3' ; and 
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R4 is selected from the group consisting of 

(1) hydrogen, 
760 (2) loweralkyl, 

(3) haloalkyl 

(4) halogen, 

(5) aryl, 

(6) arylalkyl, 
765 (7) heterocycle, 

(8) (heterocyclic)alkyl 

(9) alkoxy, and 

(10) -NRR'; or 

770 L l> Z, and R3 together are selected from the group consisting of 

(1) aminoalkyl, 

(1) haloalkyl, 

(2) halogen, 

(3) carboxaldehyde, and 

775 (4) (carboxaldehyde)alkyl, and 
(5) hydroxyalkyl, - 

with the proviso that when Li, Z, and R3 together are (l)-(5), Ri is other than hydrogen. 

In a further aspect of the present invention are disclosed pharmaceutical 
compositions which comprise a compound of formula I in combination with a 
780 pharmaceutical^ acceptable carrier. 

In yet another aspect of the present invention are disclosed pharmaceutical 
compositions which comprise a compound of formula I in combination with another 
chemotherapeutic agent and a pharmaceutically acceptable carrier. 

In yet another aspect of the present invention is disclosed a method for inhibiting 
785 protein isoprenyl transferases (i.e., protein farnesyltransferase and/or 

geranylgeranyltransferase) in' a human or lower mammal, comprising administering to the 
patient a therapeutically effective amount of a compound compound of formula I. 

In yet another aspect of the present invention is disclosed a method for inhibiting 
post-translational modification of the oncogenic Ras protein by protein farnesyltransferase, 
790 protein geranylgeranyltransferase or both. 

In yet another aspect of the present invention is disclosed a method for treatment of 
conditions mediated by farnesylated or geranylgeranylated proteins, for example, treatment 
of Ras associated tumors in humans and other mammals. 
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In yet another aspect of the present invention is disclosed a method for inhibiting or 
treating cancer in a human or lower mammal comprising administering to the patient a 
therapeutically effective amount of a compound of the invention alone or in combination 
with another chemotherapeutic agent 

In yet another aspect of the present invention is disclosed a method for treating or 
preventing intimal hyperplasia associated with restenosis and atherosclerosis in a mammal 
comprising administering to the mammal a therapeutically effective amount of a compound 
of claim 1. 

The compounds of the invention can comprise asymmetrically substituted carbon 
atoms. As a result, all stereoisomers of the compounds of the invention are meant to be 
included in the invention, including racemic mixtures, mixtures of diastereomers, as well as 
single diastereomers of the compounds of the invention. The terms "S" and "R" 
configuration, as used herein, are as defined by the IUPAC 1974 Recommendations for 
Section E, Fundamental Stereochemistry, Pure Appl. Chem. (1976) 45, 13-30, which is 
hereby incorporated herein by reference. 

Detailed Description 
Definitions of Terms ^ 

As used herein the terms "Cys," "Glu," "Leu," "Lys,""Met," "nor-Leu," 
"nor-Val," "Phe," "Ser M and "Val" refer to cysteine, glutamine, leucine, lysine, methionine, 
norleucine, norvaline, phenylalanine, serine and valine in their L-, D- or DL forms. As 
used herein these amino acids are in their naturally occuring L- form. 

As used herein, the term "carboxy protecting group" refers to a carboxylic acid 
protecting ester group employed to block or protect the carboxylic acid functionality while 
the reactions involving other functional sites of the compound are carried out. Carboxy 
protecting groups are disclosed in Greene, "Protective Groups in Organic Synthesis" pp. 
152-186 (1981), which is hereby incorporated herein by reference. In addition, a carboxy 
protecting group can be used as a prodrug whereby the carboxy protecting group can be 
readily cleaved in vivo (for example by enzymatic hydrolysis) to release the biologically 
active parent. T. Higuchi arid V. Stella provide a thorough discussion of the prodrug 
concept in "Pro-drugs as Novel Delivery Systems", Vol 14 of the A.C.S. Symposium 
Series, American Chemical Society (1975), which is hereby incorporated herein by 
reference. Such carboxy protecting groups are well known to those skilled in the art, 
having been extensively used in the protection of carboxyl groups in the penicillin and 
cephalosporin fields (as described in U.S. Pat. No. 3,840,556 and 3,719,667, the 
disclosures of which are hereby incorporated herein by reference). Examples of esters 
useful as prodrugs for compounds containing carboxyl groups can be found on pages 14-21 
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of "Bioreversible Carriers in Drug Design: Theory and Application", edited by E.B. Roche, 
Pergamon Press, New York (1987), which is hereby incorporated herein by reference. 
Representative carboxy protecting groups are Q to Cg loweralkyl (e.g., methyl, ethyl or 
tertiary butyl and the like); arylalkyl, for example, phenethyl or benzyl and substituted 
derivatives thereof such as alkoxybenzyl or nitrobenzyl groups and the like; arylalkenyl, for 
example, phenylethenyl and the like; aryl and substituted derivatives thereof, for example, 
5-indanyl and the like; dialkylaminoalkyl (e.g., dimethylaminoethyl and the like); 
alkanoyloxyalkyl groups such as acetoxymethyl, butyryloxymethyl, valeryloxymethyl, 
isobutyryloxymethyl, isovaleryloxymethyl, l-(propionyloxy)-l -ethyl, l-(pivaloyloxyl)-l- 
ethyl, l-methyl-l-(propionyloxy)-l-ethyl ) pivaloyloxymethyl, propionyloxymethyl and the 
like; cycloalkanoyloxyalkyl groups such as cyclopropylcarbonyloxymethyl, 
cyclobutylcarbonyloxymethyl,cyclopentylcarbonyloxymethyl, 
cyclohexylcarbonyloxymethyl and the like; aroyloxyalkyl, such as benzoyloxymethyl, 
benzoyloxyethyl and the like; arylalkylcarbonyloxyalkyl, such as benzylcarbonyloxymethyl, 
2-benzylcarbonyloxyethyl and the like; alkoxycarbonylalkyl or cycloalkyloxycarbonylalkyl,' 
such as methoxycarbonylmethyl, cyclohexyloxycarbonylmethyl, 1-methoxycarbonyl-l- 
ethyl, and the like; alkoxycarbonyloxyalkyl or cycloalkyloxycarbonyloxyalkyl, such as 
methoxycarbonyloxymethyl, t-butyloxycarbonyloxymethyl, 1-ethoxycarbonyloxy-l -ethyl, 

1- cyclohexyloxycarbonyloxy-l-ethyl and the like; aryloxycarbonyloxyalkyl, such as 2- 
(phenoxycarbonyloxy)ethyl, 

2- (5-indanyloxycarbonyloxy)ethyl and the like; alkoxyalkylcarbonyloxyalkyl, such as 2-(l- 
methoxy-2-methylpropan-2-oyloxy)ethyl and like; arylalkyloxycarbonyloxyalkyl, such as 2- 

(benzyloxycarbonyloxy)ethyl and the like; arylalkenyloxycarbonyloxyalkyl, such as 2-(3- 
phenylpropen-2-yloxycarbonyloxy)ethyl and the like; alkoxycarbonylaminoalkyl, such as 
t-butyloxycarbonylaminomethyl and the like; alkylarrunrcaroonylaminoalkyl, such as 
methylaminocarbonylaminomethyl and the like; alkanoylaminoalkyl, such as 
acetylaminomethyl and the like; heterocycliccarbonyloxyalkyl, such as 4- 
methylpiperazinylcarbonyloxymethyl and the like; dialkylaminocarbonylalkyl, such as 
dimethylaminocarbonylmethyl, diethylaminocarbonylmethyl and the like; (5-(loweralkyl)-2- 
oxo-l,3-dioxolen-4-yl)alkyl, such as (5-t-butyl-2-oxo-l,3-dioxolen-4-yl)methyl and the 
like; and (5-phenyl-2-oxo-l,3-dioxolen-4-yl)alkyl, such as (5-phenyl-2-oxo-l,3-dioxolen- 
4-yl)methyl and the like. 

Preferred carboxy-protected compounds of the invention are compounds wherein the 
protected carboxy group is a loweralkyl, cycloalkyl or arylalkyl ester, for example, methyl 
ester, ethyl ester, propyl ester, isopropyl ester, butyl ester, sec-butyl ester, isobutyl ester, 
amyl ester, isoamyl ester, octyl ester, cyclohexyl ester, phenylethyl ester and the like or an 
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alkanoyloxyalkyl, cycloalkanoyloxyalkyl, aroyloxyalkyl or an arylalkylcarbonyloxyalkyl 
ester. 

The term "N-protecting group" or "N-protected" as used herein refers to those 

870 groups intended to protect the N-terminus of an amino acid or peptide or to protect an amino 
group against undersirable reactions during synthetic procedures. Commonly used N- 
protecting groups are disclosed in Greene, "Protective Groups In Organic Synthesis," (John 
Wiley & Sons, New York (1981)), which is hereby incorporated herein by reference. N- 
protecting groups comprise acyl groups such as formyl, acetyl, propionyl, pivaloyl, t- 

875 butylacetyl, 2-chloroacetyl, 2-bromoacetyl, trifluoroacetyl, trichloroacetyl, phthalyl, o- 
nitrophenoxyacetyl, a-chlorobutyryl, benzoyl, 4-chlorobenzoyl, 4-bromobenzoyl, 4- 
nitrobenzoyl, and the like; sulfonyl groups such as benzenesulfonyl, p-toluenesulfonyl and 
the like; carbamate forming groups such as benzyloxycarbonyl, p-chlorobenzyloxycarbonyl, 
p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl, p- 

880 bromobenzyloxycarbonyl, 3,4-dimethoxybenzyloxycarbonyl, 3,5- 
dimethoxybenzy loxycarbonyl , 2,4-dimethoxybenzy loxy carbony 1 , 

4-methoxybenzyloxycarbonyl, 2-nitro-4,5-dimethoxybenzyloxycarbonyl, 3,4,5- 

trimethoxybenzyloxycarbonyl, 
l-(p-biphenylyl)-l-methylethoxycarbonyl, a,a-dimethyl-3,5-dimethoxybenzyloxycarbonyl, 

885 benzhydryloxycarbonyl, t-butyloxycarbonyl, diisopropylmethoxycarbonyl, 

isopropyloxycarbonyl, ethoxycarbonyl, methoxycarbonyl, allyloxycarbonyl, 2,2,2,- 
trichloroethoxycarbonyl, phenoxycarbonyl, 4-nitrophenoxycarbonyl, fluorenyl-9- 
methoxycarbonyl, cyclopentyloxycarbonyl, adamantyloxycarbonyl, 
cyclohexyloxycarbonyl, phenylthiocarbonyl and the like; alkyl groups such as benzyl, 

890 triphenylmethyl, benzyloxymethyl and the like; and silyl groups such as trimethylsilyl and 
the like. Preferred N-protecting groups are formyl, acetyl, benzoyl, pivaloyl, t-butylacetyl, 
phenylsulfonyl, benzyl, t-butyloxycarbonyl (Boc) and benzyloxycarbonyl (Cbz). 

The term "alkanoyl" as used herein refers to I^CXO)^ wherein R 29 is a loweralkyl 

group. The alkanoyl groups of this invention can be optionally substituted. 
895 The term "alkanoylaminoalkyl" as used herein refers to a loweralkyl radical to which 

is appended R 71 -NH- wherein R 71 is an alkanoyl group. The alkanoylaminoalkyl groups of 

this invention can be optionally substituted. 

The term "alkanoyloxy" as used herein refers to R 2 9C(0)-0- wherein R 29 is a 

loweralkyl group. The alkanoyloxy groups of this invention can be optionally substituted. 
900 The term "alkanoyloxyalkyl" as used herein refers to a loweralkyl radical to which is 

appended an alkanoyloxy group. The alkanoyloxyalkyl groups of this invention can be 
optionally substituted. 
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The term "alkenyl" as used herein refers to a straight or branched chain hydrocarbon 
containing from 2 to 10 carbon atoms and also containing at least one carbon-carbon double 
905 bond. Examples of alkenyl include -CH=CH 2 , -CH 2 CH=CH 2 , ~C(CH 3 )=CH 2 , 

-CH 2 CH=CHCH 3 , anc * the like. The alkenyl groups of this invention can be optionally 
substituted. 

The term "alkenylene" as used herein refers to a divalent group derived from a 
straight or branched chain hydrocarbon containing from 2 to 20 carbon atoms and also 
910 containing at least one carbon-carbon double bond. Examples of alkenylene include 
-CH=CH-, -CH 2 CH=CH-, -C(CH 3 )=CH-, -CH 2 CH=CHCH 2 -, and the like. The 
alkenylene groups of this invention can be optionally substituted. 

The term "alkenyloxy" as used herein refers to an alkenyl group attached to the 
parent molecular group through an oxygen atom. The alkenyloxy groups of this invention 
915 can be optionally substituted. 

The term " alkenyloxy alkyl" as used herein refers to a loweralkyl group to which is 
attached an alkenyloxy group. The alkenyloxyalkyl groups of this invention can be 
optionally substituted. 

The term "alkoxy" as used herein refers to R 30 O- wherein R 30 is loweralkyl as 
920 defined above. Representative examples of alkoxy groups include methoxy , ethoxy, t- 
butoxy and the like. The alkoxy groups of this invention can be optionally substituted. 

The term "alkoxyalkyl" as used herein refers to a loweralkyl group to which is 
attached an alkoxy group. The alkoxyalkyl groups of this invention can be optionally 
substituted. 

925 The term n alkoxy alkoxy " as used herein refers to R 3 1 0-R 3 20- wherein R 3 1 is 

loweralkyl as defined above and R 3 2 is an alkylene radical. Representative examples of 
alkoxyaikoxy groups include methoxymethoxy, ethoxymethoxy, t-butoxymethoxy and the 
like. The alkoxyaikoxy groups of this invention can be optionally substituted. 

The term "alkoxyalkyl" as used herein refers to an alkoxy group as previously 

930 defined appended to an alkyl group as previously defined. Examples of alkoxyalkyl 

include, but are not limited to, methoxymethyl, methoxyethyl, isbpropoxymethyl and the 
like. The alkoxyalkyl groups of this invention can be optionally substituted. ' 

The term "alkoxyalkylcarbonyloxyalkyl" as used herein refers to a loweralkyl radical 
to which is appended R 66 -C(0)-0- wherein R 66 is an alkoxyalkyl group. 

935 The term " alkoxy arylalkyl" as used herein refers to a an arylalkyl group to which is 

attached an alkoxy group. The alkoxyarylalkyl groups of this invention can be optionally 
substituted. 

The term " alkoxy carbonyl" as used herein refers to an alkoxy group as previously 
defined appended to the parent molecular moiety through a carbonyl group. Examples of 
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alkoxycarbonyl include methoxycarbonyl, ethoxycarbonyl, isopropoxycarbonyl and the 
like. The alkoxycarbonyl groups of this invention can be optionally substituted. The 
alkoxycarbonyl groups of this invention can be optionally substituted. 

The term ''alkoxycarbonylalkyl" as used herein refers to an alkoxylcarbonyl group as 
previously defined appended to a loweralkyl radical. Examples of alkoxycarbonylalkyl 
include methoxycarbonylmethyl, 2-ethoxyearbonylethyl and the like. The 
alkoxycarbonylalkyl groups of this invention can be optionally substituted. 

The term "alkoxycarbonylaminoalkyl" as used herein refers to a loweralkyl radical to 
which is appended R 69 -NH- wherein R 69 is an alkoxycarbonyl group. The 
alkoxycarbonylaminoalkyl groups of this invention can be optionally substituted. 

The term "alkoxycarbonyloxyalkyl" as used herein refers to a loweralkyl radical to 
which is appended R 63 -0- wherein R 63 is an alkoxycarbonyl group. The 
alkoxycarbonyloxyalkyl groups of this invention can be optionally substituted. 

The term ,, alkylamino ,, as used herein refers to R35NH- wherein R35 is a loweralkyl 
group, for example, methylamino, ethyiamino, butylamino, and the like. The alkylamino 
groups of this invention can be optionally substituted. 

The term "alkylaminoalkyl" as used herein refers a loweralkyl radical to which is 
appended an alkylamino group. The alkylaminoalkyl groups of this invention can be 
optionally substituted. 

The term "alkylaminocarbonylaminoalkyr' as used herein refers to a loweralkyl 
radical to which is appended R 70 -C(O)-NH- wherein R 70 is an alkylamino group. The 
alkylaminocarbonylaminoalkyl groups of this invention can be optionally substituted. 

The term "alkylene" as used herein refers to a divalent group derived from a straight 
or branched chain saturated hydrocarbon having from 1 to 10 carbon atoms by the removal 
of two hydrogen atoms, for example methylene, 1,2-ethylene, 1,1-ethylene, 1,3-propylene, 
2,2-dimethylpropylene, and the like. The alkylene groups of this invention can be 
optionally substituted. 

The term "alkylsilyloxy" as used herein refers to a loweralkyl group to which is 
attached -OSiRwRx'Ry wherein Rws Rxs and Ry are selected from the group consisting 
of loweralkyl. 

The term "alkylsulfinyl" as used herein refers to R 33 S(0)- wherein R 33 is a 
loweralkyl group. The alkylsulfinyl groups of this invention can be optionally substituted. 

The term "alkylsulfinylalkyl" as used herein refers to an alkyl group to which is 

attached a alkylsulfinyl group. The alkylsulfinylalkyl groups of this invention can be 

optionally substituted. 

The term "alkylsulfonyl" as used herein refers to R 34 S(0) 2 - wherein R 34 is a 

loweralkyl group. The alkylsulfonyl groups of this invention can be optionally substituted. 
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The term "alkylsulfonylalkyl" as used herein refers to a loweralkyl radical to which 
is appended an alkylsulfonyl group. The alkylsulfonylalkyl groups of this invention can be 
optionally substituted. 

The term aikylthioalkyl as used herein refers to a lower alkyl group as defined herein 
attached to the parent molecular moiety through a sulfur atom and an alkylene group. The 
aikylthioalkyl groups of this invention can be optionally substituted. 

The term "alkynyl" as used herein refers to a straight or branched chain hydrocarbon 
containing from 2 to 10 carbon atoms and also containing at least one carbon-carbon triple 
bond. Examples of alkynyl include -CfeCH, -CH 2 OCH, -CH 2 feCCH 3 , and the like. 
The alkynyl groups of this invention can be optionally substituted. 

The term "alkynylene" as used herein refers to a divalent group derived from a 
straight or branched chain hydrocarbon containing from 2 to 10 carbon atoms and also 
containing at least one carbon-carbon triple bond. Examples of alkynylene include -OC-, 
-CH 2 C=C-, -CH 2 OCCH 2 -, and the like. The alkynylene groups of this invention can be 
optionally substituted. 

The term "amino" as used herein refers to -NH 2 . 

The term "aminocarbonyr as used herein refers to an amino group attached to the 
parent molecular group through a carbonyl group. The aminocarbonyl groups of this 
995 invention can be optionally substituted. 

The term "aminocarbonylalkyl" as used herein refers to an alkyl group to which is 
attached an aminocarbonyl group. The aminocarbonylalkyl groups of this invention can be 
optionally substituted. 

The term "aminoalkyl" as used herein refers to a loweralkyl radical to which is 
appended an amino group. The aminoalkyl groups of this invention can be optionally 
substituted. 

The term "aminothiocarbonyr as used herein refers to an amino group attached to 
the parent molecular group through a thiocarbonylcarbonyl (C=S) group. The 
aminothiocarbonyl groups of this invention can be optionally substituted. 

The term "aroyloxyalkyl" as used herein refers to a loweralkyl radical to which is 
appended an aroyloxy group (i.e., R 61 -C(0)0- wherein R 61 is an aryl group). The 
aroyloxyalkyl groups of this invention can be optionally substituted. 

The term "aryl" as used herein refers to a mono- or bicyclic carbocyclic ring system 
having one or two aromatic rings including, but not limited to, phenyl, naphthyl, 
tetrahydronaphthyl, indanyl, indenyl and the like. Aryl groups (including bicyclic aryl 
groups) can be unsubstituted or substituted with one, two or three substituents 
independently selected from loweralkyl, haloalkyl, alkoxy, thioalkoxy, amino, alkylamino, 
dialkylamino, hydroxy, halo, mercapto, sulfhydryl, nitro, cyano, carboxaldehyde, carboxy, 
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alkoxycarbonyl, haloalkyl-C(0)-NH-, haloalkenyl-C(0)-NH- and carboxamide. In 
1015 addition, substituted aryl groups include tetrafluorophenyl and pentafluorophenyl. 

The term "arylalkenyl" as used herein refers to an alkenyl radical to which is 
appended an aryl group. The arylalkenyl groups pf this invention can be optionally 
substituted. 

The term "aiylalkenyloxycarbonyloxyalkyl" as used herein refers to a loweralkyl 
1020 radical to which is appended R 68 -0-C(0)-O wherein R 68 is an arylalkenyl group. The 

arylalkenyloxycarbonyloxyalkyl groups of this invention can be optionally substituted. 

The term "arylalkoxy" as used herein refers to an alkoxy group to which is attached 
an aryl group. The arylalkoxy groups of this invention can be optionally substituted. 

The term "arylalkyr as used herein refers to a loweralkyl radical to which is 
1025 appended an aryl group. Representative arylalkyl groups include benzyl, phenylethyl, 

hydroxybenzyl, fluorobenzyl, fluorophenylethyl and the like. The arylalkyl groups of this 
invention can be optionally substituted. 

The term "arylalkylcarbonyloxyalkyl" as used herein refers to a loweralkyl radical to 
which is appended an arylalkylcarbonyloxy group (i.e., R 62 C(0)0- wherein R 62 is an 

1030 arylalkyl group). The arylalkylcarbonyloxyalkyl groups of this invention can be optionally 
substituted. 

The term "aryloxy" as used herein refers to an aiyl group attached to the parent 
molecular group through an oxygen atom. The aryloxy groups of this invention can be 
optionally substituted. 

1035 The term "aryloxycarbonyl" as used herein refers to an aryloxy group attached to the 

parent molecular group through a carbonyl group. The aryloxycarbonyl groups of this 
invention can be optionally substituted. 

The term "aryloyl" as used herein refers to an aryl group attached to the parent 
molecular group through a carbonyl group. The aryloyl groups of this invention can be 
1040 optionally substituted. 

The term "arylalkyloxycarbonyloxyalkyl" as used herein refers to a loweralkyl 
radical to which is appended R 67 -0-C(0)-0- wherein R 67 is an arylalkyl group. The 

arylalkyloxycarbonyloxyalkyl groups of this invention can be optionally substituted. 

The term "aryloxyalkyl" as used herein refers to a loweralkyl radical to which is 
1045 appended R 65 -0- wherein R 65 is an aryl group. The aryloxyalkyl groups of this invention 

can be optionally substituted. 

The term "arylalkoxy" as used herein refers to an alkoxy radical to which is 
appended Rg5"0- wherein R 65 is an aryl group. The arylalkoxy groups of this invention 

can be optionally substituted. 
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The term "arylalkyloxyalkyl" as used herein refers to a loweralkyl radical to which is 
appended an arylalkoxy group. The arylalkyloxyalkyl groups of this invention can be 
optionally substituted. 

The term "aryloxy" as used herein refers to R 65 -0- wherein R 65 is an aryl group. 
The aryloxy groups of this invention can be optionally substituted. The aryloxy groups of 
this invention can be optionally substituted. 

The term "(aryl)oyl" as used herein refers to an aryl group attached to the parent 
molecular group through a carbonyl group. The (aryl)oyl groups of this invention can be 
optionally substituted. 

The term "aryloxythioalkoxyalkyl" as used herein refers to a loweralkyl radical to 
which is appended R 75 -S- wherein R ?5 is an aryloxyalkyl group. The 

aryloxythioalkoxyalkyl groups of this invention can be optionally substituted. 

The term "aryloxycarbonyloxyalkyl" as used herein refers to a loweralkyl radical to 
which is appended R 65 -0-C(0)-0- wherein is an aryl group. The 

aryloxycarbonyloxyalkyl groups of this invention can be optionally substituted. 

The term "arylsulfonyl" as used herein refers to R 36 S(0) 2 - wherein R 36 is an aryl 
group. The arylsulfonyl groups of this invention can be optionally substituted. 

The term "arylsulfonyloxy" as used herein refers to R 37 S(0) 2 0- wherein R 37 is an 
aryl group. The arylsulfonyloxy groups of this invention can be optionally substituted. 

The term "carboxy" as used herein refers to -COOH. 

The term "carboxyalkyl" as used herein refers to a loweralkyl radical to which is 
appended a carboxy (-COOH) group. The carboxyalkyl groups of this invention can be 
optionally substituted. 

The term "cyanoalkyl" as used herein used herein refers to a loweralkyl radical to 
which is appended a cyano (-CN) group. The cyanoalkyl groups of this invention can be 
optionally substituted. 

The term "carboxaldehyde" as used herein used herein refers to -CHO. 

The term "(carboxaldehyde)alkyl" as used herein used herein refers to a 
carboxaldehyde group attached to a loweralkyl group. The (carboxaldehyde)alkyl groups of 
this invention can be optionally substituted. 

The terms "cycloalkanoyl" and M (cycloalkyl)oyr' refer to a'cycloalkyl group attached 
to the parent molecular group through a carbonyl group. The cycloalkanoyl and 
(cycloalkyl)oyl groups of this invention can be optionally substituted. 

The term "cycloalkanoylalkyl" as used herein refers to a loweralkyl radical to which 
is appended a cycloalkanoyl group (i.e., R 60 -C(O)- wherein R^ is a cycloalkyl group). 
The cycloalkanoylalkyl groups of this invention can be optionally substituted. 
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The term "cycloalkylalkoxyalkyl" as used herein refers to an alkoxyalkyl group to 
which is attached a cycloalkyi group. The cycloalkylalkoxyalkyl groups of this invention 
can be optionally substituted. 

The term "cycloalkenyl" as used herein refers to an alicyclic group comprising from 
1090 3 to 10 carbon atoms and containing a carbon-carbon double bond including, but not limited 
to, cyclopentenyl, cyclohexenyl and the like. The cycloalkenyl groups of this invention can 
be optionally substituted. 

The term "cycloalkoxy " as used herein refers to a cycloalkyi group attached to the 
parent molecular group through an oxygen atom. The cycloalkoxy groups of this invention 
1095 can be optionally substituted. 

The term "cycloalkoxyalkyl" as used herein refers to a loweralkyl group to which is 
attached a cycloalkoxy group. The cycloalkoxyalkyl groups of this invention can be 
optionally substituted. 

The term "cycloalkoxycarbonyl" as used herein refers to a cycloalkoxy group 
1 100 attached to the parent molecular group through a carbonyl group. The cycloalkoxycarbonyl 
groups of this invention can be optionally substituted. 

The term "cycloalkyi" as used herein refers to an alicyclic group comprising from 3 
to 10 carbon atoms including, but not limited to, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, norbornyl, adamantyl and the like. The cycloalkyi groups of this invention can 
1 105 be optionally substituted. The cycloalkyi groups of this invention can be optionally 
substituted. 

The term "cycloalkylaminocarbonyl" as used herein refers to NHR60'C(O)- wherein 
R60* is a cycloalkyi group. The cycloalkylaminocarbonyl groups of this invention can be 
optionally substituted. 

1110 The term "cycloalkylaminothiocarbonyl" as used herein refers to NHR60'C(S)- 

wherein R^o* is defined above. The cycloalkylaminothiocarbonyl groups of this invention 
can be optionally substituted. 

The term "cycloalkylalkoxy" as used herein refers to an alkoxy radical to which is 
appended a cycloalkyi group. The cycloalkylalkoxy groups of this invention can be 
1115 optionally substituted. 

The term "cycloalkylalkoxyalkyl" as used herein refers to an alkyl radical to which is 
appended a cycloalkylalkoxy group. The cycloalkylalkoxyalkyl groups of this invention can 
be optionally substituted. 

The term "cycloalkylalkoxycarbonyl" as used herein refers to a cycloalkylalkoxy 
1 120 radical attached to the parent molecular group through a carbonyl group. The 

cycloalkylalkoxycarbonyl groups of this invention can be optionally substituted. 
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The term "cycloalkylalkyl" as used herein refers to a loweralkyl radical to which is 
appended a cycloalkyl group. Representative examples of cycloalkylalkyl include 
cyclopropylmethyl, cyclohexylmethyl, 2-(cyclopropyl)ethyl, adamantylmethyl and the like. 
1 125 The cycloalkylalkyl groups of this invention can be optionally substituted. 

The term "cycloalkyloxycarbonyloxyalkyr as used herein refers to a loweralkyl 
radical to which is appended R^-O-QO-O- wherein R^ is a cycloalkyl group. The 

cycloalkyloxycarbonyloxyalkyl groups of this invention can be optionally substituted. 

The term "dialkoxyalkyl" as used herein refers to a loweralkyl radical to which is 
1 130 appended two alkoxy groups. The dialkoxyalkyl groups of this invention can be optionally 
substituted. 

The term "dialkylamino" as used herein refers to R38R39N- wherein R38 and R39 are 
independently selected from loweralkyl, for example dimethylamino, diethylamino, methyl 
propylarnino, and the like. The dialkylamino groups of this invention can be optionally 
1135 substituted. 

The term "dialkylarriinoalkyl" as used herein refers to a loweralkyl radical to which 
is appended a dialkylamino group. The dialkylaminoalkyl groups of this invention can be 
optionally substituted. 

The term "dialkyaminocarbonylalkyl" as used herein refers to a loweralkyl radical to 
1 140 which is appended R 73 -C(0)- wherein R ?3 is a dialkylamino group. The 

dialkyaminocarbonylalkyl groups of this invention can be optionally substituted. 

The term "dioxoalkyl" as used herein refers to a loweralkyl radical which is 
substituted with two oxo (=0) groups. The dioxoalkyl groups of this invention can be 
optionally substituted. 

1 145 The term "dithioalkoxyalkyl" as used herein refers to a loweralkyl radical to which is 

appended two thioalkoxy groups. The dithioalkoxyalkyl groups of this invention can be 
optionally substituted. 

The term "halogen" or "halo" as used herein refers to I, Br, CI or F. 
The term "haloalkenyl" as used herein refers to an alkenyl radical, as defined above, 
1150 bearing at least one halogen substituent. The haloalkenyl groups of this invention can be 
optionally substituted. 

The term "haloalkyl" as used herein refers to a lower alkyl radical, as defined above, 
bearing at least one halogen substituent, for example, chloromethyl, fluoroethyl or 
trifluoromethyl and the like. Haloalkyl can also include perfluoroalkyl wherein all 
1 155 hydrogens of a loweralkyl group are replaced with fluorides. 

The term "heterocyclic ring" or "heterocyclic" or "heterocycle" as used herein refers 
to a 5-, 6- or 7-membered ring containing one, two or three heteroatoms independently 
selected from the group consisting of nitrogen, oxygen and sulfur or a 5-membered ring 
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containing 4 nitrogen atoms; and includes a 5-, 6- or 7-membered ring containing one, two 

1 160 or three nitrogen atoms; one oxygen atom; one sulfur atom; one nitrogen and one sulfur 

atom; one nitrogen and one oxygen atom; two oxygen atoms in non-adjacent positions; one 
oxygen and one sulfur atom in non-adjacent positions; two sulfur atoms in non-adjacent 
positions; two sulfur atoms in adjacent positions and one nitrogen atom; two adjacent 
nitrogen atoms and one sulfur atom; two non-adjacent nitrogen atoms and one sulfur atom; 

1165 two non-adjacent nitrogen atoms and one oxygen atom. The 5-membered ring has 0-2 
double bonds and the 6- and 7-membered rings have 0-3 double bonds. The term 
"heterocyclic" also includes bicyclic, tricyclic and tetracyclic groups in which any of the 
above heterocyclic rings is fused to one or two rings independently selected from the group 
consisting of an aryl ring, a cyclohexane ring, a cyclohexene ring, a cyclopentane ring, a 

1 170 cyclopentene ring and another monocyclic heterocyclic ring (for example, indolyl, quinolyl, 
isoquinolyl, tetrahydroquinolyl, benzofuryl or benzothienyl and the like). Heterocyclics 
include: pyrrolyl, pyrrolinyl, pyrrolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, 
imidazolyl, imidazolinyl, imidazolidinyl, pyridyl, piperidinyl, homopiperidinyl, pyrazinyl, 
piperazinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl, isoxazolyl, isoxazolidinyl, 

1 175 morpholinyl, thiomorpholinyl, thiazolyl, thiazolidinyl, isothiazolyl, isothiazolidinyl, 

indolyl, quinolinyl, isoquinolinyl, benzimidazolyl, benzothiazolyl, benzoxazolyl, furyl, 
thienyl, thiazolidinyl, isothiazolyl, triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, pyrimidyl, 
tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl, dihydrothienyl, dihydroindolyl, 
tetrahydroquinolyl, tetrahydroisoquinolyl, pyranyl, dihydropyranyl, dithiazolyl, 

1 180 benzofuranyl and benzothienyl. Heterocyclics also include bridged bicyclic groups wherein 
a monocyclic heterocyclic group is bridged by an alkylene group, for example, 



wherein X* is -CH 2 -, -CH 2 0- or -O- and Y* is -C(O)- or -(C(R") 2 )v - wherein R" is 
hydrogen or Ci-C4-alkyl and v is 1, 2 or 3 such as 1,3-benzodioxolyl, 1,4-benzodioxanyl 
and the like. 




and the like. 



1185 



Heterocyclics also include compounds of the formula 
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Heterocyclics can be unsubstituted or substituted with one, two, three, four or five 
substituents independently selected from the group consisting of 
a) hydroxy, b) -SH, c) halo, d) oxo (=0), e) thioxo (=S), 0 amino.g) -NHOH, h) 
alkylamino, i) dialkylamino, j) alkoxy, k) alkoxyalkoxy, 1) haloalkyl, m) hydroxyalkyl, n) 
alkoxyalkyl, o) cycloalkyl which is unsubstituted or substituted with one, two, three or four 
loweralkyl groups, p) cycloalkenyl which is unsubstituted or substituted with one, two, 
three or four loweralkyl groups, q) alkenyl, r) alkynyl, s) aryl, t) arylalkyl, u) -COOH, v) 
-SO3H, w) loweralkyl, x) alkoxycarbonyl, y) -C(0)NH 2 , z) -C(S)NH 2 , aa) -C(=N- 
OH)NH 2 , bb) aryl-L 16 -C(0)- wherein L 16 is an alkenylene radical, cc) -S-L 17 -C(O)OR 40 
wherein L 17 is an alkylene radical which is unsubstituted or substituted with one or two 
substitutents independently selected from the group consisting of alkanoyl, oxo (=0) or 
methinylamino (=CHNR 41 R 42 wherein R 41 is hydrogen or loweralkyl and R 42 is 
loweralkyl) and R 40 is hydrogen or a carboxy-protecting group, dd) -S-L 18 -C(0)NR 43 R 44 
wherein L 18 is an alkylene radical which is unsubstituted or substituted with one or two 
substitutents independently selected from the group consisting of alkanoyl, oxo (=0) or 
methinylamino (=CHNR 41 R 42 wherein R 41 is hydrogen or loweralkyl and R 43 and R^ 
are independently selected from the group consisting of hydrogen, loweralkyl and aryl, ee) 
-S-L 19 -CN wherein L 19 is an alkylene radical, ff) -S-L^-R^ wherein is absent or is 
an alkylene radical or an alkenylene radical or an alkynylene radical wherein the alkylene, 
alkenylene or alkynylene radical is unsubstituted or substituted with oxo (=0) and R 45 is 
hydrogen, aryl, arylalkyl or heterocyclic wherein the heterocyclic is unsubstituted or 
substituted with one, two or three substituents independently selected from the group 
consisting of loweralkyl, hydroxy, hydroxyalkyl, halo, nitro, oxo (=0), amino, N- 
protected amino, alkoxy, thioalkoxy and haloalkyl, gg) -O-L^-R^ wherein is absent 
or is an alkylene radical or an alkenylene radical or an alkynylene radical wherein the 
alkylene, alkenylene or alkynylene radical is unsubstituted or substituted with one or two 
substitutents independently selected from the group consisting of alkanoyl, oxo (=0) or 
methinylamino (=CHNR 41 R 42 wherein R 4 j is hydrogen or loweralkyl and R 46 is 
hydrogen, aryl, arylalkyl or heterocyclic wherein the heterocyclic is unsubstituted or 
substituted with one, two or three substituents independently selected from the group 
1220 consisting of loweralkyl, hydroxy, hydroxyalkyl, halo, nitro, oxo (=0), amino, N- 

protected amino, alkoxy, thioalkoxy and haloalkyl, hh) -0-S(0) 2 -R 47 wherein R 47 is aryl, 
arylalkyl, heterocyclic or heterocyclicalkyl wherein the heterocyclic is unsubstituted or 
substituted with one, two or three substituents independently selected from the group 
consisting of loweralkyl, hydroxy, hydroxyalkyl, halo, nitro, oxo (=0), amino, N- 
protected amino, alkoxy, thioalkoxy and haloalkyl, ii) -S(0) 2 -NH-R 4g wherein R 4g is 
aryl, arylalkyl, heterocyclic or heterocyclicalkyl wherein the heterocyclic is unsubstituted or 
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substituted with one, two or three substituents independently selected from the group 
consisting of loweralkyl, hydroxy, hydroxyalkyl, halo, nitro, oxo (=0), amino, N- 
protected amino, alkoxy, thioalkoxy and haloalkyl, jj) alkylsulfinyl, kk) alkylsulfonyl, 11) 

1230 arylsulfonyl, mm) arylsulfonyloxy, nn) -C(=NOR 49 )C(O)OR 50 wherein R 49 is hydrogen 
1 or loweralkyl and R 50 is hydrogen or a carboxy-protecting group, oo) alkoxycarbonylalkyl, 
pp) carboxyalkyl, qq) cyanoalkyl, rr) alkylaminoalkyl, ss) N-protected alkylaminoalkyl, tt) 
dialkylaminoalkyl, uu) dioxoalkyl, vv) loweralkyl-C(O)-, ww) loweralkyl-C(S)-, xx) aryl- 
C(O)-, yy) aryl-C(S)-, zz) loweralkyl-C(0)-0, aaa) loweralkyl-S-C(S)- bbb) N-protected 

1235 amino, ccc) aminoalkyl-C(O)-, ddd) N-protected aminoalkyl-C(O)- eee) aminoalkyl-C(S)-, 
fff) N-protected aminoalkyl-C(S)-, ggg) aminoalkyl, hhh) N-protected aminoalkyl, iii) 
. formyl, jjj) cyano, kkk) nitro, 111) spiroalkyl, mmm) oxoalkyloxy, nnn) R53-L22"' wherein 
is alkenylene or alkynylene and R 53 is aiyl or heterocyclic wherein the heterocyclic is 
unsubstituted or substituted with one, two or three substituents independently selected from 

1240 the group consisting of loweralkyl, hydroxy, hydroxyalkyl, halo, nitro, oxo (=0), amino, 
N-protected amino, alkoxy, thioalkoxy and haloalkyl, 000) aryl-NH-C(O)-, ppp) R 54 - 
N=N- wherein R^ is aryl or heterocyclic wherein the heterocyclic is unsubstituted or 
substituted with one, two or three substituents independently selected from the group 
consisting of loweralkyl, hydroxy, hydroxyalkyl, halo, nitro, oxo (=0), amino, N- 

1245 protected amino, alkoxy, thioalkoxy and haloalkyl, qqq) =N-R 55 wherein R 55 is hydrogen, 
aryl, heterocyclic, -S(0) 2 -aryl or -S(0) 2 -heterocyclic wherein the heterocyclic is 
unsubstituted or substituted with one, two or three substituents independently selected from 
the group consisting of loweralkyl, hydroxy, hydroxyalkyl, halo, nitro, oxo (=0), amino, 
N-protected amino, alkoxy, thioalkoxy and haloalkyl, rrr) diary lalkyl-N=N-, sss) aryl- 

1250 N(R 56 )- or arylalkyl-N(R 56 )- wherein R 56 is hydrogen or an N-protecting group, ttt) aryl- 

sulfonylalkyl, uuu) heterocyclicsulfonylalkyl wherein the heterocyclic is unsubstituted or 
substituted with one, two or three substituents independently selected from the group 
consisting of loweralkyl, hydroxy, hydroxyalkyl, halo, nitro, oxo (=0), amino, N- 
protected amino, alkoxy, thioalkoxy and haloalkyl, vvv) ==C(CN)(C(0)NH 2 ), www) 

1255 =C(CN)(C(0)0-loweralkyl), xxx) heterocyclic or heterocyclicalkyl wherein the heterocyclic 
is unsubstituted or substituted with one, two or three substituents independently selected 
from the group consisting of loweralkyl, hydroxy, hydroxyalkyl, halo, nitro, oxo (=0), 
amino, N-protected amino, alkoxy, thioalkoxy and haloalkyl, yyy) hydroxythioalkoxy, zzz) 
aryloxyalkyl, aaaa) aryloxyalkylthioalkoxy, bbbb) dialkoxyalkyl, cccc) dithioalkoxyalkyl, 

1260 dddd) arylalkyl-NH-L^- wherein L23 is an alkylene group, eeee) heterocyclicalkyl-NH- 

L2 4 - wherein is an alkylene group, ffff) aryl-S(0) 2 -NH-L2 5 - wherein is an alkylene 
group, gggg) heterocyclic-S(0) 2 -NH-L2 6 - wherein is an alkylene group, hhhh) aryl- 
C(0)-NH-L 27 - wherein 1^ 7 is an alkylene group and iiii) heterocyclic-QOJ-NH-L^g- 
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wherein L 28 is an alkylene group, jjjj) Ryy(CH2) n -X-Y-Z-(CH2)m wherein Ryy is 
1265 cycloalkyl, aryl and loweralkyl, n amd m are independently 0-2, Z is O or absent, Y is 

absent, CH2, CHOH or C(O), with the proviso that when X is O, Z is absent and with the 
proviso that when Z is O, X is absent and with the proviso that when Y is CHOH, X and Z 
are absent. 

The term "(heterocyclic)alkoxy" as used herein refers to an alkoxy group to which is 
1270 attached a heterocycle. The (heterocyclic)alkoxy groups of this invention can be optionally 
substituted. 

The term "(heterocyclic)alkyr as used herein refers to a heterocyclic group as 
defined above appended to a loweralkyl radical as defined above. Examples of heterocyclic 
alkyl include 2-pyridylmethyl, 4-pyridylmethyl, 4-quinolinylmethyl and the like. The 
1275 (heterocyclic)alkyl groups of this invention can be optionally substituted. 

The term "(heterocyclic)oxy" as used herein refers to a heterocycle connected to the 
parent molecular group through an oxygen atom. The (heterocyclic)oxy groups of this 
invention can be optionally substituted. 

The term "(heterocyclic)oxyalkyl" as used herein refers to a loweralkyl group to which is 
1280 attached a (heterocyclic)oxy group. The (heterocyclic)oxyalkyl groups of this invention can 
be optionally substituted. 

The term "(heterocyclic)alkoxyalkyl M as used herein refers to an alkoxyalkyl group 
to which is attached a heterocycle. The (heterocyclic)alkoxyalkyl groups of this invention 
can be optionally substituted. 

1285 The term "heterocycliccarbonyloxyalkyl" as used herein refers to a loweralkyl radical 

to which is appended R ?2 -C(0)-0- wherein R 72 is a heterocyclic group. The 

heterocycliccarbonyloxyalkyl groups of this invention can be optionally substituted. 
The term "hydroxy" as used herein refers to -OH. 

The term "hydroxyalkyl" as used herein refers to a loweralkyl radical to which is 
1290 appended an hydroxy group. The hydroxyalkyl groups of this invention can be optionally 
substituted. 

The term "hydroxyarylalkyl" as used herein refers to a arylalkyl group to which is 
appended a hydroxy group. The hydroxyarylalkyl groups of this invention can be 
optionally substituted. 

1295 The term "hydroxythioalkoxy" as used herein refers to R 51 S- wherein R 51 is a 

hydroxyalkyl group. The hydroxythioalkoxy groups of this invention can be optionally 
substituted. 

The term "loweralkyl" as used herein refers to branched or straight chain alkyl 
groups comprising one to ten carbon atoms, including methyl, ethyl, propyl, isopropyl, n- 
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1300 butyl, t-butyl, neopentyl and the like. The loweralkyl groups of this invention can be 
optionally substituted. 

The term "N-protected alkylaminoalkyl" as used herein refers to an alkylaminoalkyl 
group wherein the nitrogen is N-protected. The N-protected alkylaminoalkyl groups of this 
invention can be optionally substituted. 
1305 The term "nitro" as used herein refers to -NO2. 

The term ! 'oxo M as used herein refers to (=0). 

The term "oxoalkyloxy" as used herein refers to an alkoxy radical wherein the 
loweralkyl moiety is substituted with an oxo (=0) group. The oxoalkyloxy groups of this 
invention can be optionally substituted. 
1310 The term "oxyamino(alkyl)carbonylalkyr as used herein refers to a 

-0-NR-C(0)-R' group wherein R and R* are loweralkyl. 

The term n oxyamino(arylalkyl)carbonylalkyr f as used herein refers to a 
-0-NR R 3-C(0)-R group wherein R R 3 is arylalkyl and R is loweralkyl. 

The term "oxyaminocarbonylalkyl" as used herein refers to -0-NH-C(0)-R group 
1315 wherein R is loweralkyl. 

The term "spiroalkyl" as used herein refers to an alkylene diradical, both ends of 
which are bonded to the same carbon atom of the parent group to form a spirocyclic group. 
The spiroalkyl groups of this invention can be optionally substituted. 

The term "sulfhydryl" as used herein refers to -SH. 
1320 The term "sulfhydrylalkyl" as used herein refers to a loweralkyl group to which is 

attached a sulfhydryl group. The sulfhydrylalkyl groups of this invention can be optionally 
substituted. 

The term "thioalkoxy" as used herein refers to R52S- wherein R52 is loweralkyl. 
Examples of thioalkoxy include, but are not limited to, methylthio, ethylthio and the like. 
1325 The thioalkoxy groups of this invention can be optionally substituted. 

The term "thioalkoxyalkyl" as used herein refers to a thioalkoxy group as previously 
defined appended to a loweralkyl group as previously defined. Examples of thioalkoxyalkyl 
include thiomethoxymethyl, 2-thiomethoxyethyl and the like. The thioalkoxyalkyl groups 
of this invention can be optionally substituted. 
1330 The term n thiocycloalkoxy M as used herein refers to a cycloalkyl group attached to 

the parent molecular group through a sulfur atom. The thiocycloalkoxy groups of this 
invention can be optionally substituted. 

The term "thiocycloalkoxyalkyl" as used herein refers to a loweralkyl group to 
which is attached a thiocycloalkoxy group. The thiocycloalkoxyalkyl groups of this 
1335 invention can be optionally substituted. 

Preferred embodiments 
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Preferred compounds of the invention are compounds of formula I wherein Rj is 
unsubstituted or substituted phenyl and Rj is -C(0)NH-CH(R 14 )-C(0)OR ]5 or 
-C(0)NH-CH(R 14 )-C(0)NHS0 2 Ri6 wherein L 2 , R 14 R J5 and R !6 are defined above. 

More preferred compounds of the invention are compounds of formula I wherein Rj 
is unsubstituted or substituted phenyl and R 2 is 

\^I^C0 2 R 15 \^N^C0 2 R 15 

O ^ O ^ 

(a) SCH 3 (b) S0 2 CH 3 

H 

-s^N^CONHSOaRie 

s 



,(0 



o 



SCH 3 

H ' H 

v^N^COaRis -yN^CONHS0 2 R 



16 



1345 (d) I or(e) ' 



Still more preferred compounds have formula I wherein R3 is selected from the 
group consisting of (a) pyridyl, (b) imidazolyl, and (c) furyl wherein the pyridyl, 
imidazolyl, or furyl group may be substituted with 1, 2 or 3 substituents selected from the 
group consisting of aryl, loweralkyl, halo, nitro, haloalkyl, hydroxy, hydroxyalkyl, amino, 
N-protected amino, alkoxy, and thioalkoxy. 

Still more preferred compounds of the invention have the structure defined 
immediately above wherein R, is unsubstituted or substituted phenyl and is 

X^N^COaR^ \J^C0 2 R 15 

0 S 0 s 

(a) SCH 3 ( (b) S0 2 CH 3 



H 



V 

0 v 1 

(c) SCH 3 



CONHS0 2 Ri6 
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H H 
n^N^C0 2 R 15 ^N^CONHS0 2 Ri 6 

° V/ 0 "y 

(d) ' ,or(e) ' 

1360 The most preferred compounds have the structure defined immediately above 

wherein R3 is unsubstituted or substituted pyridyl or imidazolyl. 



Protein Farnesvltransferase Inhibition 
The ability of the compounds of the invention to inhibit protein farnesyltransferase 

1365 or protein geranylgeranyltransferase can be measured according to the method of Moores, et 
aL, J. Biol Chem. 266: 14603 (1991) or the method of Vogt, et al., J. Biol. Chem. 
270:660-664 (1995). In addition, procedures for determination of the inhibition of 
farnesylation of the oncogene protein Ras are described by Goldstein, et al., J. Biol. 
Chem., 266:15575-15578 (1991) and by Singh in United States Patent No. 5,245,061. 

1370 In addition, in vitro inhibition of protein farnesyltransferase may be measured by the 

following procedure. Rat brain protein farnesyltransferase activity is measured using an 
Amersham Life Science commercial scintillation proximity assay kit and substituting a 
biotin-KRas B fragment (biotin-Lys-Lys-Ser-Lys-Thr-Lys-Cys-Val-Ile-Met-C0 2 H). 0.1 
mM final concentration, for the biotin-lamin substrate provided by Amersham. The enzyme 

1375 is purified according to Reiss, Y., et al., Cell, 62: 81-88 (1990), utilizing steps one through 
three. The specific activity of the enzyme is approximately 10 nmol substrate , 
farnesylated/mg enzyme/hour. The percent inhibition of the farnesylation caused by the 
compounds of the invention (at 10 x 10 -6 M) compared to an uninhibited control sample is 
evaluated in the same Amersham test system. 

1380 The % inhibition of protein farnesyltransferase was determined for representative 

compounds of the invention. The results are summarized in Table 1. 
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Tables 1-5 

In Vitro Potencies of Representative Compounds 
1385 Table 1. Inhibition of farnesyltransferase 





% inhibition 




% inhihitinn 


Example 


at 1X10-5 m 


Example 


at 1X10-5 m 


200 


93 


674 


4U 


350 


53 


u/o 


/O 


351 


82 


o/o 




352 


52 


oou 


CO 
JO 


353 , 


62 


fiR"* 

uOJ 


57 


354 


47 


oof 


/I o 

45 


355 


43 


6R<i 
OOJ 


cr 


356 


58 


£R£ 
OoO 


48 


357 


56 


Oo / 


78 


358 


45 


ACS 
Ooo 


71 


359 


36 


ooy 


73 


360 


88 


oy\j 


61 


361 


97 




74 


362 


83 




74 


363 


96 


/v/u 


Do 


364 


69 


7ni 


04 


365 


97 




/y 


366 


83 




0/ 


367 


81 


70S 




368 


71 


706 


CQ 


369 


87 


707 


00 


370 


86 


708 


/o 


371 


66 


70Q 


c< 

JJ 


372 


69 


710 


45 


373 


76 


711 


46 


374 


61 


712 


69 


375 


68 


713 


40 


376 


80 


714 


56 


377 


71 


715 


67 


378 


54 


717 


75 
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380 


45 


718 


40 


381 


79 


750 


44 


382 


> 50 


752 


58 


383 


> 50 


753 


55 


387 


> 50 


754 


40 


388 


>50 


755 


44 


390 


>50 


756 


47 


639 


44 


757 


58 


659 


55 


758 


46 


663 


43 


759 


49 


664 


75 


952 


> 50 


669 


52 


955 


50 


670 


78 


974 


>50 


672 


48 
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Table 2. Inhibition of farnesyltransferase 





% inhibition 




% inhibition 


Example 


at 1X10-6 M 


Example 


at 1X10" 6 M 


157 


92 


583 


OR 


158 


2 


587 


Q7 

y I 


159 


84 


595 


Q7 

y i 


160 


30 


607 




161 


54 


610 


y*t 


162 


12 


613 


Q7 

y I 


163 


18 


617 


QQ 


164 


92 


620 


QR 


165 


74 


626 


£1 
Ol 


166 


97 


627 




167 


98 


632 




168 


92 


633 




183 


98 


636 


79 
/Z 


184 


36 


641 




185 


93 


642 


HO 


186 


86 






187 


68 


386 


v. CA 


188 


40 


399 


-> j\j 


189 


88 


403 


QQ 

77 


190 


4 


404 


QR 


191 


28 


405 

TAJ .J 


QR 


192 


95 


406 


Q^ 


193 


4 


407 


QR 
yo 


196 


43 


435 


yO 


197 


1 


451 




201 


63 


452 


Q6 

y\j 


202 


31 


453 


Qfi 


203 


76 


456 


RI 
o 1 


204 


98 


457 


Q9 

yL 


205 


98 


460 


88 


206 


67 


463 


91 


207 


98 


465 


92 


208 


98 


466 


93 
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209 


74 


A CTl 
40/ 


an 
y 1 


210 


5 


A HQ 

4oo 


yo 


211 


ao 

98 


A £0 

4oy 


yl 


212 


12 


Ann 
4/U 


yj 


213 


98 


Ant 
471 


94 


214 


97 


AT) 
4/2 


c\n 
y 1 


215 


o A 

82 


AH1 

473 


yo 


216 


67 


ah a 

474 


no 

92 


217 


A A 

99 


Anc 
4/J 


21 


218 


89 


476 


n 1 
91 


219 


56 


Ann 

All 


9o 


220 


aa 

92 


Ano 

478 


no 
98 


22 1 


55 


a nc\ 

479 


nc 
95 


222 


41 


a on 

480 


87 


223 


63 


481 


A r 

95 


224 


41 


488 


yl 1 

41 


225 


93 


494 


96 


226 


23 


495 


Af 

95 


227 


94 


vt a/t 

496 


no 

93 


228 


39 


497 


n>i 

94 


23 1 


50 


498 


oo 
9o 


233 


65 


j aa 

499 


no 
yo 


234 


4 


f Art 

500 


no 

ye 


235 


95 


501 


QA 

o4 


237 


98 


502 


nA 
24 


238 


22 


f AO 

503 


J / 


239 


97 


504 


nn 
90 


240 


98 


f Af 

505 


nn 


241 


41 


507 


nc 

95 


242 


99 


TAT 

507 


96 


243 


23 


CAO 

508 


nc 
95 


244 


21 


509 


nn 
1 1 


245 


50 


510 


84 


248 


79 


512 


94 


249 


77 ' 


513 


96 


250 


96 


514 


94 
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252 


98 


253 


99 


254 


96 


255 


98 


256 


98 


257 


98 


258 


98 


259 


98 


260 


98 


261 


98 


262 


98 


263 


99 


264 


98 


265 


98 


266 


97 


267 


96 


268 


98 


269 


98 


270 


98 


271 


84 


272 


96 


273 


96 


274 


94 


276 


98 


277 


98 


278 


99 


279 


99 


280 


98 


281 


98 


282 


76 


283 


98 


284 


83 


286 


84 


287 


24 


288 


22 


289 


23 



515 


72 


516 


95 


525 


99 


528 


99 


529 


99 


530 


94 


537 


97 


540 


40 


645 


37 


646 


58 


649 


86 


650 


68 


651 


33 


652 


41 


653 


62 


655 


35 


657 


32 


658 


73 


661 


45 


662 


68 


665 


55 


666 


82 


667 


83 


671 


36 


673 


59 


677 


37 


682 


31 


691 


34 


693 


53 


694 


45 


696 


57 


697 


39 


703 




716 


69 


719 


90 


720 


70 
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290 


74 


291 


23 


292 


36 


294 


98 


295 


94 


296 


89 


297 


65 


298 


43 


299 


94 


300 


22 


301 


98 


302 


31 


304 


99 


305 


99 


306 


99 


307 


82 


308 


62 


309 


98 


310 


98 


311 


97 


313 


94 


314 


97 


315 


93 


316 


63 


317 


54 


318 


98 


319 


98 


320 


93 


321 


90 


322 


98 


323 


98 


324 


98 


325 


99 


326 


91 


327 


97 


328 


96 



721 


83 


722 


96 


723 


87 


724 


87 


725 


78 


726 


81 


727 


95 


744 


84 


749 


84 


751 


32 


764 


88 


765 


76 


768 


67 


771 


72 


772 


79 


773 


41 


774 


48 


775 


32 


776 


36 


777 


83 


782 


96 


786 


.34 


787 


70 


788 


44 


789 


86 


790 


88 


791 


53 


792 


88 


793 


94 


794 


92 


796 


35 


797 


35 


806 


72 


807 


90 


808 


88 


809 


78 
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329 

330 

331 

332 

333 

334 

343 

344 

345 

346 

347 

348 

349 

379 

541 

542 

544 

545 

546 

547 

550 

728 
552 
553 
554 
555 
556 
557 
560 
561 
564 
565 

566 
568 



98 

98 

98 

26 

99 

93 

72 

95 

91 

98 

95 

66 

99 

21 

37 

67 

35 

88 

97 

91 

96 

78 

88 
92 
96 
85 
99 
93 
91 
91 
98 
94 

98 
93 



810 
812 
813 
816 
824 
831 
832 
. 834 
835 
844 
846 
850 
862 
866 
867 
868 
872 
878 
879 
886 
889 
902 

903 
908 
910 
911 
918 
923 
924 
925 
926 
936 

937 
962 



89 

94 

95 

87 

90 

92 

80 

55 

96 

92 

85 

90 

95 

62 

71 

89 

74 

95 

95 

35 

95 

85 

78 
88 
42 
65 
97 
78 
77 
87 
69 

69 
95 
>50 
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569 


91 


964 


>50 


572 


91 


979 


26 


575 


70 


982 


64 


576 


88 


987 


93 


577 


'94 


988 


92 


582 


99 


989 


88 



1390 
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Table 3. Inhibition of farnesyltransferase 





% inhibition 




% inhibition 


Example 


at 1X10-7 M 


Example 


at 1X10" 7 M 


434 


93 


623 


06 


436 


89 


729 


71 


437 


89 


730 


06 


438 


90 


731 


65 

OJ 


439 


80 


732 


84 


440 


92 


733 


60 


441 


91 


734 


40 


442 


88 


735 
/ j j 


yo 


443 


.97 


736 


06 
7O 


444 


95 


737 


05 

7J 


445 


94 


718 

/ JO 




446 


91 


719 


Rl 

OJ 


447 


91 


740 


OA 


448 


92 


741 


07 


449 


91 


749 


C7 


450 


96 


741 




455 


83 


745 


0^ 

7J 


458 


87 


746 


o*t 


459 


92 


1A1 


6R 


461 


93 


748 


56 

JO 


462 


91 


769 


on 

7U 


464 


86 


770 


01 


482 


96 


781 

/OA 


01 

y 1 


483 


95 


785 

/ O J 


06 

yo 


484 


97 


795 

/ ? j 


R7 
0 / 


485 


96 


798 


0<I 

7J 


486 


97 


799 


06 

7U 


487 


81 


800 


74 


489 


86 


801 


R7 


490 


70 


802 


88 


491 


94 


811 . 


85 


492 


95 


814 


81 


493 


51 


815 


71 
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511 


82 


817 


60 


519 


89 


818 


78 


520 


97 


822 


93 


521 


94 


823 


75 


522 


93 


825 


79 


523 


97 


839 


63 


524 


99 


849 


66 


526 


96 


854 


78 


527 


■ 97 


855 


92 


531 


74 


856 


97 


532 


88 


857 


92 


533 


91 


859 


86 


534 


84 


861 


65 


535 


89 


863 


72 


536 


79 


864 


84 


539 


89 


865 


95 


548 


86 


869 


92 


549 


98 


874 


90 


551 


93 


875 


92 


558 


87 


876 


92 


559 


96 


891 


94 


562 


95 


893 


87 


563 


95 


894 


89 


570 


92 


895 


92 


571 


88 


896 


96 


573 


72 


900 


95 


574 


81 


906 


88 


578 


90 


912 


85 


579 


92 


913 


89 


580 


90 


914 


91 


581 


96 


917 


78 


584 


96 


919 


91 


585 


96 


921 


82 


589 


91 


929 


81 


590 


95 


931 


98 


592 


93 


933 


91 
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593 


86 


935 


72 


594 


95 


940 


92 


597 


75 


941 


90 


600 


93 


945 


80 


601 


92 


947 


79 


602 


97 


948 


75 


604 


86 


949 


57 


609 


95 


950 


71 


611 


95 


951 


71 


615 


94 


959 


>50 


616 


95 


983 


66 


olo 


89 


984 


86 


621 


98 


990 


84 


622 


95 


993 


90 
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Table 4. ' Inhibition of farnesyltransfcrase 





% inhibition 




% inhibition 


Example 


at 1X10-8 M 


Example 


at 1X10- 8 M 


384 


91 


851 


82 


397 


50 


852 


79 


398 


>50 


853 


85 


400 


98 


858 


60 


401 


66 


860 


85 


408 


>95 


870 


91 


409 


84 


871 


94 


410 


94 


873 


97 


517 


92 


877 


68 


518 


90 


880 


95 


567 


69 


881 


69 


586 


90 


882 


79 


588 


68 


883 


91 


591 


82 


884 


94 


599 


86 


885 


95 


603 


94 


887 


92 


605 


68 


888 


86 


606 


93 


892 


59 


608 


91 


897 


76 


612 


96 


898 


82 


614 


92 


899 


88 


619 


95 


901 


84 


760 


95 


904 


85 


762 


84 


905 


86 


763 


92 


907 


79 


766 


95 


909 


79 


767 


97 


916 


96 


779 


70 


920 


96 


780 


71 


922 


96 


803 


95 


927 


74 


804 


95 


928 


84 


805 


96 


930 


66 


819 


76 


932 


60 
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820 


66 


934 


71 


821 


75 


938 


61 


826 


92 


939 


72 


827 


77 


942 


58 


828 


87 


943 


79 


829 


92 


944 


88 


833 


78 


946 


52 


836 


95 


954 


>50 


837 


91 


958 


>50 


838 


92 


960 


>50 


840 


73 


985 


89 


841 


93 


986 


95 


842 


88 


991 


69 


843 


96 


992 


93 




o c 

85 


994 


83 


847 


85 


995 


92 


848 


87 


996 


80 
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Table 5. Inhibition of geranylgeranyltransferase I. 



Example 


Activity 


387 


> 50% inhibition at I X lO 6 M 


388 


> 50% inhibition at 1 X 10" 7 M 


389 


> 50% inhibition at 1 X 10 6 M 


390 


> 50% inhibition at 1 X 10 5 M 


392 


> 50% inhibition at 1 X 10 5 M 


399 


> 50% inhibition at 1 X 10 -6 M 


953 


> 50% inhibition at 1 X 10° M 


955 


> 50% inhibition at 1 X 10' M 


962 


> 50% inhibition at 1 X 10~ 7 M 


964 


> 50% inhibition at 1 X 10 0 M 


966 


> 50% inhibition at 1 X 10-6 M 


967 


> 50% inhibition at 1 X 10" 6 M 


969 


> 50% inhibition at 1 X 10" 5 M 


974 


> 50% inhibition at 1 X 10" 5 M 



Table 6. Inhibition of farnesyltransferase at concentrations of 10 mM and 1 mM unless 
specified as * (0.1 mM) or ** (0.01 mM) 



Example 


% inhibition 
10 mM 


% inhibition 
1 mM 


Example 


% inhibition 
10 mM 


% inhibition 
1 mM 


997 




91** 


1199 




71 


998 




79** 


1200 




97* 


999 




90 


1201 




73* 


1000 




82* 


1202 




96** 


1001 




92** 


1203 




84* 


1002 




82** 


1204 




93* 


1003 




92* 


1205 




55** 


1004 




92** 


1206 




63** 


1005 




95** 


1207 




91* 


1006 




95** 


1208 




89* 


1007 




85** 


1209 




87* 


1008 




95** 


1210 




64** 


1009 




86** 


1211 




94 


1010 




90* 


1212 




86* 
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1011 




92** 


1213 




79** 


1012 




88* 


1214 




Q9** 


1013 




80* 


1215 




17 


1014 




91 


1216 




88** 


v 1015 




59* 


1217 




87* 


1016 




92* 


1218 




54** 


1017 




51* 


1219 




85** 


1018 




97 


1220 






1019 




70 


1221 




82** 


1020 




39 


1222 




89* 


1021 




93* 


1223 




Q1** 


1022 




9]** 


1224 




oo 


1023 




g9** 


1225 




no** 


1024 




89** 


1226 




AG** 


1025 




91** 


1227 




91 


1026 




74** 


1228 




8R* 
oo 


1027 




81** 


1229 




66** 

LIU 


1028 




92** 


1230 




77** 


1029 




82** 


1231 




93* 


1030 




92** 


1232 




68** 


1031 




90** 


1233 




77** 


1032 




93** 


1234 




71** 


1033 




76** 


1235 




86** 


1034 




77 


1236 




83** 


1035 




76 


1237 




QQ** 
\j y 


1036 




79 


1238 




Q1 ** 


1037 




88 


1239 




85* 


1038 




57 


1240 




64** 


1039 




89** 


1241 




74* 


1040 




90** 


1242 




75* 


1041 




48 . 


1243 




95* 


1042 




88 


1244 




84 


1043 




90* 


1245 




92 


1044 




76* 


1246 




82 
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1045 




86* 


1247 




95* 


1046 




93 


1248 




88 


1047 




95 


1249 




89 


1048 




78** 


1250 




79** 


1049 




93** 


1251 




91** 


1050 




62** 


1252 




84* 


1051 




79** 


1253 




76* 


1052 




91** 


1254 




67 


1053 




60** 


1255 




82* 


1054 




89** 


1256 




95* 


1055 




85** 


1257 




93** 


1056 




75** 


1258 




97** 


1057 




82* 


1259 




g9** 


1058 




89 


1260 




90** 


1059 




92* 


1261 




94 


1060 




42 


1262 




95 


1061 




88* 


1263 




85* 


1062 




93 


1264 




83** 


1063 




92** 


1265 




90 


1064 




95** 


1266 




85*. 


1065 




78* 


1267 




96 


1066 




73** 


1268 




95* 


1067 




93* 


1269 




84** 


1068 




79** 


1270 




91** 


1069 




74* 


1271 




78** 


1070 




93** 


1272 




73** 


1071 




95* 


1273 




94* 


1072 




82* 


1274 




89* 


1073 




93** 


1275 




86** 


1074 




82 


1276 




88** 


1075 




90** 


1277 




90** 


1076 




69** 


1278 




68 


1077 




93** 


1279 




87** 


1078 




86* 


1280 




78 ** 
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1079 




90 


1281 




81* 


1080 




87 


1282 




69* 


1081 




61 


1283 




74* 


1082 




84* 


1284 




86 


1083 




88 


1285 




94 


1084 




76** 


1286 




85** 


1085 




93* 


1287 




95** 


1086 




87* 


1288 




69* 


1087 




76* 


1289 




93 


1088 




73* 


1290 




80 


1089 




86* 


1291 






1090 




81** 


1292 






1091 




87* 


1293 






1092 




74** 


1294 






1093 




95** 


1295 






1094 




96** 


1296 






1095 




76* 


1297 






1096 




86* 


1298 




97** 


1097 




80** 


1299 




96** 


1098 




60* 


1300 




97* 


1099 




87** 


1301 




97* 


1100 




82** 


1302 




93** 


1101 




86* 


1303 




91** 


1102 




84** 


1304 




90** 


1103 




92* 


1305 




91** 


1104 




89** 


1306 




85** 


1105 




91** 


1307 




85** 


1106 




67** 


1308 




91** 


1107 




88** 


1309 




96* 


1108 




95** 


1310 




90** 


1109 




74** 


1311 




95** 


1110 






1312 




91** 


1111 




63** 


1313 




91** 


1112 




62 


1314 




96* 



-56- 



W0» 98/50029 



PCT/US98/09296 



1113 




55 


1315 




86* 


1114 




83** 


1316 




78* 


1115 




94* 


1317 


99 


96 


1116 




91** 


1318 






1117 




92* 


1319 




79** 


1118 




86* 


1320 




79 


1119 




84** 


1321 






1120 




93 


1322 






1121 




72* 


1323 






1122 




92** 


1324 






1123 




90* 


1325 






1124 




90* 


1326 






1125 




92* 


1327 






1126 




87 


1328 






1127 




90* 


1329 






1128 




86* 


1330 






1129 




92** 


1331 






1130 




88** 


1332 




92** 


1131 




96** 


1333 




95* 


1132 




97* 


1334 




72** 


1133 




75* 


■ 1335 




90* 


1134 




95** 


1336 




74 


1135 




88* 


1337 




83** 


1136 




91 


1338 




65* 


1137 




83** 


1339 






1138 




65* 


1340 




77 * 


1139 




92* 


1341 




89 


1140 




77** 


1342 






1141 




80* 


1343 




88 


1142 




84** 


1344 




93** 


1143 




92* 


1345 




94** 


1144 




76* 


1346 




94* 


1145 




83* 


1347 




81** 


1146 




61** 


1348 




7g** 



-57- 



WO 98/50029 



PCT/US98/09296 , / 



1147 




93* 


1349 




92** 


1148 




79** 


1350 






1149 




94* 


1351 






1150 




92* 


1352 






1151 




91* 


1353 






1152 




96* 


1354 




38 


1153 




89* 


1355 




46 


1154 




93* 


1356 




80 


1155 




91* 


1357 




78 


1156 




87 


1358 






1157 




66** 


1359 






1158 


75 




1360 




9g** 


1159 




72* 


1361 




96* 


1160 




83* 


1362 




83** 


1161 




87* 


1363 




88** 


1162 




84* 


1364 






1163 




73** 


1365 






1164 




94 


1366 




79* 


1165 




84* 


1367 




93* 


1166 




74** 


1368 




92** 


1167 




91* 


1369 




94* 


1168 




88* 


1370 




86** 


1169 




77 


1371 




94* 


1170 




74* 


1372 




95** 


1171 




74** 


1373 




95** 


1172 




38* 


1374 




93** 


1173 




89** 


1375 




80** 


1174 




79** 


1376 




86** 


1175 




96 


1377 




95* 


1176 




97* 


1378 




68 


1177 




19 


1379 




41 


1178 




88** 


1380 




g7** 


1179 




85* 


1381 




65** 


1180 




93* 


1382 




86** 



-58- 



WO'98/50029 



PCT/US98/09296 



1181 




82* 


1383 




88* 


1182 




92** 


1384 




69** 


1183 




79** 


1385 




93* 


1184 




84** 


1386 




88* 


1185 




85** 


1387 




82** 


1186 






1392 




93* 


1187 




93** 


1397 




87** 


1188 




93** 


1398 




81* 


1189 




74** 


1399 




94 


1190 




95** 


1400 




95 


1191 




85** 




1192 




91* 


1193 




95** 


1194 




78** 


1195 




94* 


1196 




87* 


1197 




85* 


1198 




86* 



* % inhibition at 0.1 pM 



** % inhibition at 0.01 

1400 

Additional methods for the measurement of in vitro inhibition of protein prenylation 
(i.e., inhibition of farnesyltransferase or geranygeranyltransferase) are described below. 

Assays are performed using the glass fiber filter binding assay procedure with either 
rabbit reticulocyte lysate or FTase or GGTase I fractions isolated from bovine brains using a 
1405 combination of hydrophobic and DEAE column chromatography procedures. Protein 
substrates are purchased from Panvera Corporation (H-ras for FTase, H-ras-CVLL for 
GGTase I). Tritium labeled prenyl lipid substrates (FPP or GGPP) are obtained from 
Amersham Life Science. 

1410 FTase 

3 H-Famesyldiphosphate (final concentration 0.6 |iM), H-Ras (final concentration 
5.0 |xM) and the test compound (various final concentrations from a stock solution in 50% 
DMSO/water; final concentration DMSO < 2%) were mixed in buffer (50 mM HEPES (pH 
7.5), 30 mM MgCl 2 , 20 mM KC1, 10 jiM ZnCl 2 , 5 mM DTT, 0.01% Triton X-100) to give 
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1415 a final volume of 50 ul. The mixture was brought to 37 °C, enzyme was added, and the 
reaction is incubated for 30 minutes. 1 mL of 1 M HCyethanol was added to stop the 
reaction, and the mixture was allowed to stand for 15 minutes at room temperature then 
diluted with 2 mL of ethanol. The reaction mixture was filtered through a 2.5 cm glass 
microfiber filter from Whatman and washed with four 2 mL portions of ethanol. The glass 

1420 filter was transferred to a scintillation vial and 5 mL of scintillation fluid was added. The 
radioisotope retained on the glass fiber filter was counted to reflect the activity of the 
enzymes. The IC 50 value was calculated by measuring the activity of the enzyme over a 
suitable range of inhibitor concentrations. 

1425 GGTasel 

3 H-geranylgeranyldiphosphate (final concentration 0.5 uM), H-Ras-CVLL (final 
concentration 5.0 nM) and the test compound (various final concentrations from a stock 
solution in 1: 1 DMSO/water; final concentration DMSO < 2%) were mixed in buffer (50 
mM Tris-HCl (pH 7.2), 30 mM MgCl 2 , 20 mM KC1, 10 ^iM ZnCl 2 , 5 mM DTT, 0.01% 

1430 Triton X-100) to give a final volume of 50 uL. The mixture was brought to 37 °C, treated 
with enzyme, andincubated for 30 minutes. 1 mL of 1 M HCl/ethanol was added to stop the 
reaction, and the mixture was allowed to stand for 15 minutes at room temperature then 
diluted with 2 mL of ethanol. The reaction mixture was filtered through a 2.5 cm glass 
microfiber filter from Whatman and washed with four 2 mL portions of ethanol. The glass 

1435 filter was transferred to a scintillation vial, and 5 mL scintillation fluid was added. The 
radioisotope retained on the glass fiber filter was counted to reflect the activity of the 
enzymes. The IC50 value was calculated by measuring the activity of the enzyme over a 
suitable range of inhibitor concentrations. 

Additionally, the ability of the compounds of the invention to inhibit prenylation in 

1440 whole cells, inhibit anchorage-independent tumor cell growth and inhibit human tumor 

xenograft in mice could be demonstrated according to the methods described in PCT Patent 
Application No. WO95/25086, published September 21, 1995, which is hereby 
incorporated herein by reference. 

1445 Pharmaceutical Compositions 

The compounds of the present invention can be used in the form of pharmaceutically 
acceptable salts derived from inorganic or organic acids. These salts include, but are not 
limited to, the following: acetate, adipate, alginate, citrate, aspartate, benzoate, 
benzenesulfonate, bisulfate, butyrate, camphorate, camphorsulfonate, digluconate, 

1450 cyclopentanepropionate, dodecylsulfate, ethanesulfonate, glucoheptanoate, 
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glycerophosphate, hemisulfate, heptanoate, hexanoate, fumarate, hydrochloride, 
hydrobromide, hydroiodide, 2-hydroxy-ethanesulfonate, lactate, maleate, methanesulfonate, 
nicotinate, 2-naphthalenesulfonate, oxalate, pamoate, pectinate, persulfate, 3- 
phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, thiocyanate, p- 

1455 toluenesulfonate and undecanoate. Also, the basic nitrogen-containing groups can be 

quaternized with such agents as loweralkyl halides (such as methyl, ethyl, propyl, and butyl 
chloride, bromides, and iodides), dialkyl sulfates like dimethyl, diethyl, dibutyl, and diamyl 
sulfates, long chain halides such as decyl, lauryl, myristyl and stearyl chlorides, bromides 
and iodides, aralkyl halides like benzyl and phenethyl bromides, and others. Water or oil- 

1460 soluble or dispersible products are thereby obtained. 

Examples of acids which may be employed to form pharmaceutically acceptable acid 
addition salts include such inorganic acids as hydrochloric acid, sulphuric acid and 
phosphoric acid and such organic acids as oxalic acid, maleic acid, succinic acid and citric 
acid. 

1465 Basic addition salts can be prepared in situ during the final isolation and purification 

of the compounds of formula (I)-(XII) or separately by reacting the carboxylic acid function 
with a suitable base such as the hydroxide, carbonate or bicarbonate of a pharmaceutically 
acceptable metal cation or with ammonia or an organic primary, secondary or tertiary amine. 
Such pharmaceutically acceptable salts include, but are not limited to, cations based on the 

1470 alkali and alkaline earth metals such as sodium, lithium, potassium, calcium, magnesium, 
aluminum salts and the like as well as nontoxic ammonium, quaternary ammonium, and 
amine cations including, but not limited to, ammonium, tetramethylammonium, 
tetraethylammonium, methylamine, dimethylamine, trimethylamine, triethylamine, 
ethylamine and the like. Other representative organic amines useful for the formation of 

1475 base addition salts include diethylamine, ethylenediamine, ethanolamine* diethanolamine, 
piperazine and the like. 

The compounds of the invention are useful (in humans and other mammals) for 
inhibiting protein isoprenyltransferases (i.e, protein farnesyltransferase and/or protein 
geranylgeranyltransferase) and the isoprenylation (i.e., farnesylation and/or 

1480 geranylgeranylation) of Ras. These inhibitors of protein isoprenyltransferases are also 

useful for inhibiting or treating cancer in humans and other mammals. Examples of cancers 
which may be treated with the compounds of the invention include, but are not limited to, 
carcinomas such as lung, colorectal, bladder, breast, kidney, ovarian, liver, exocrine 
pancreatic, cervical, esophageal, stomach and small intestinal; sarcomas such as oesteroma, 

1485 osteosarcoma, lepoma, liposarcoma, hemanioma and hemangiosarcoma; melanomas such as 
amelanotic and melanotic; mixed types of cancers such as carcinosarcoma, lymphoid tissue 
type, follicular reticulum, cell sarcoma and Hodgkins disease and leukemias, such as 
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myeloid, acute lymphoblastic, chronic lymphocytic, acute myloblastic and chronic 
mylocytic. 

1490 The ability of the compounds of the invention to inhibit or treat cancer can be 

demonstrated according to the methods of Mazerska Z., Woynarowska B., Stefanska B., 
Borowski S., Drugs Exptl. Clin. Res. 13(6), 345-351 (1987) Bissery, M.C., Guenard R, 
Guerritte-Voegelein R, Lavelle R, Cancer Res. 51, 4845-4852 (1991) and Rygaard J., and 
Povlsen C, Acta Pathol. Microbiol. Scand. 77, 758 (1969), which are hereby incorporated 

1495 herein by reference. 

These inhibitors of protein isoprenyltransferases are also useful for treating or 
preventing restenosis in humans and other mammals. The ability of the compounds of the 
invention to treat or prevent restenosis can be demonstrated according to the methods 
described by Kranzhofer, R. et al. Ore. Res. 73: 264-268 (1993), Mitsuka, M. et al. 

1500 Circ. Res. 73: 269-275 (1993) and Santoian, E.C. et al. Circulation 88: 1 1-14 (1993), 
which are hereby incorporated herein by reference. 

For use as a chemotherapeutic agent, the total daily dose administered to a host in 
single or divided doses may be in amounts, for example, from 0.01 to 500 mg/kg body 
weight daily, preferably in amounts from 0.1 to 20 mg/kg body weight daily and more 

1505 preferably in amounts from 0.5 to 10 mg/kg body weight daily. Dosage unit compositions 
may contain such amounts of submultiples thereof to make up the daily dose. 

For treatment or prevention of restenosis, the total daily dose administered to a host 
in single or divided doses may be in amounts, for example, from 0.001 to 1000 mg/kg body 
weight daily and more preferred from 1.0 to 50 mg/kg body weight daily. Dosage unit 

1510 compositions may contain such amounts of submultiples thereof to make up the daily dose. 

The amount of active ingredient that may be combined with the carrier materials to 
produce a single dosage form will vary depending upon the host treated and the particular 
mode of administration. 

It will be understood, however, that the specific dose level for any particular patient 

1515 will depend upon a variety of factors including the activity of the specific compound 

employed, the age, body weight, general health, sex, diet, time of administration, route of 
administration, rate of excretion, drug combination and the severity of the particular disease 
undergoing therapy. 

The compounds of the present invention may be administered orally, parenterally, 
1520 sublingually, by inhalation spray, rectally or topically in dosage unit formulations containing 
conventional nontoxic pharmaceutically acceptable carriers, adjuvants, and vehicles. 
Topical administration may also involve the use of transdermal administration such as 
transdermal patches or iontophoresis devices. The term parenteral as used herein includes 
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subcutaneous injections, intravenous, intramuscular, intrasternal injection or infusion 

1525 techniques. 

Injectable preparations, for example sterile injectable aqueous or oleagenous 
suspensions, may be formulated according to the known art using suitable dispersing or 
wetting and suspending agents. The sterile injectable preparation may also be a sterile 
injectable solution or suspension in a nontoxic parenterally acceptable diluent or solvent (as 

1530 in a solution in 1,3-propanediol, for example). Among the acceptable vehicles and solvents 
that may be employed are water, Ringer's solution and isotonic sodium chloride solution. 
Additionally, sterile, fixed oils are conventionally employed as a solvent or suspending 
medium. For this purpose, any bland fixed oil may be employed including synthetic mono- 
or diglycerides. Fatty acids such as oleic acid find use in the preparation of injectables. 

1535 Suppositories for rectal administration of the drug can be prepared by mixing the 

drug with a suitable nonirritating excipient such as cocoa butter and polyethylene glycols 
which are solid at ordinary temperatures but liquid at rectal temperature and will therefore 
melt in the rectum and release the drug. 

Solid dosage forms for oral administration may include capsules, tablets, pills, 

1540 powders and granules. In such solid dosage forms, the active compound may be admixed 
with at least one inert diluent such as sucrose, lactose or starch. These dosage forms may 
also comprise additional substances other than inert diluents such as lubricating agents like 
magnesium stearate. With capsules, tablets and pills, the dosage forms may also comprise 
buffering agents. Tablets and pills mayalso be prepared with enteric coatings. 

1545 Liquid dosage forms for oral administration may include pharmaceutically acceptable 

emulsions, solutions, suspensions, syrups and elixirs containing inert diluents commonly 
used in the art such as water. Such compositions may also comprise adjuvants such as 
wetting agents, emulsifying and suspending agents and sweetening, flavoring, and 
perfuming agents. 

1550 The compounds of the present invention can also be administered in the form of 

liposomes. As is known in the art, liposomes are generally derived from phospholipids or 
other lipid substances. Liposomes are formed by mono- or multi-lamellar hydrated liquid 
crystals dispersed in an aqueous medium. Any non-toxic, physiologically aceptable and 
metabolizable lipid capable of forming liposomes can be used. The present compositions in 

1555 liposome form can contain, in addition to a compound of the present invention, stabilizers, 
preservatives, excipients and the like. The preferred lipids are the phospholipids and 
phosphatidyl cholines (lecithins), both natural and synthetic. 

Methods to form liposomes are known in the art. See, for example, Prescott, Ed., 
Methods in Cell Biology . Volume XIV, Academic Press, New York, N.Y. (1976), p. 33 et 

1560 seq,, which is hereby incorporated herein by reference. 
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While the compounds of the invention can be administered as the sole active 
pharmaceutical agent for the treatment of cancer, they can also be used in combination with 
one or more other chemotherapeutic agents. 

Representative examples of chemotherapeutic agents are described in Holleb, et al., 

1 565 • Clinical Oncology, American Cancer Society, United States ( 199 1 ) p 56 et seg. , which is 
hereby incorporated herein by reference These agents include alkylating agents such as the 
nitrogen mustards (mechloethamine, melphalan, chlorambucil, cyclophosphamide and 
ifosfamide), nitrosoureas (carmustine, lomustine, semustine, streptozocin), alkyl sulfonates 
(busulfan), triazines (dacarbazine) and ethyenimines (thiotepa, hexamethylmelamine); folic 

1570 acid analogues (methotrexate); pyrimidine analogues (5-fluorouracil, cytosine arabinoside); 
purine analogues (6-mercaptopurine, 6-thioguanine); antitumor antibiotics (actinomycin D, 
the anthracyclines (doxorubicin), bleomycin, mitomycin C, methramycin); plant alkaloids 
such as vinca alkaloids (vincristine and vinblastine) and etoposide (VP- 16); hormones and 
hormone antagonists (tamoxifen and corticosteroids); and miscellaneous agents (cisplatin, 

1 575 taxol and brequinar). 

The above compounds to be employed in combination with the isoprenyl protein 
transferase inhibitor of the invention will be used in therapeutic amounts as indicated in the 
Physicians' Desk Reference (PDR) 47th Edition (1993), which is incorporated herein by 
reference or by such therapeutically useful amounts as would be known to one of ordinary 
1580 skill in the art. 

The compounds of the invention and the other chemotherapeutic agent can be 
administered at the recommended maximum clinical dosage or at lower doses. Dosage 
levels of the active compounds in the compositions of the invention may be varied to obtain 
a desired therapeutic response depending on the route of administration, severity of the 
1 585 disease and the response of the patient. 

When administered as a combination, the therapeutic agents can be formulated as 
separate compositions which are given at the same time or different times, or the therapeutic 
agents can be given as a single composition. 

1590 Preparation of the Compounds of the Invention 

In general, the compounds of the invention can be prepared by the processes 
illustrated in the following Schemes 1-16. In these general schemes compounds of the 
formula I are used to exemplify the methods, but the methods are intended to be applicable 
to all of the compounds of the invention. 

1595 
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SCHEME 10 



1)triphosgene ^1 
-J— R 2 2)R 3 OH/CuCI /X, 

2 Rla R 3 OC(0)NHCH2^>R la 
B. Ri 

1)thiophosgene 
| H—R2 2)R 3 OH/CuCI if^i 

" 1a R 3 OC(S)NHCH2^^R ia 

C Ri 

(T^K i)soci 2 .Ri 

J| 4— R 2 2)R 3 OH/CuCI x^X, 

H NPH ^^^^ If — i — R2 

Rla . R 3 OS(0)NHCH*'^f 



D. R, 

"K, 1) so 2 ci 2 /Ri 

4— R 2 2)R 3 OH/CuCI /K, 

22 Rla R 3 OS(0) 2 NHCH 2 -'^R 1a 
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SCHEME 11 



A> / Rl R 

XX. 1)NaNOj/HBF 4 1 

-L-R 2 2)R 3 SH/NaH ^ 



Rl 



R 3 -sr R 





1a 



B. Ri 

1)lriphosgene ^/ Rl 
Rl. RaSC<P)NH^ lB 

/ Rl R 
1)thiophosgene / n 1 

-J— R 2 2)R 3 SH (j^K, 
R '* R 3 SC(S)Nhr^ N Rla 




DSoa 2 / R i 

2) R 3 SH ij^X, 




R 3 SS(0)NH" ^ N R ia 



E. ■ Ri 

'X, 1)S0,CI, _ / 1 



-j^K i)so 2 c! 2 

-f-R 2 2)R 3 SH 

■ 



R 3 SS(0) 2 NhT ^p 1a 
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SCHEME 12 



A. R, 

1)triphosgene / R 1 

I vJ~ R 2 2)R ^ HI ffX 
H 2 NCH2^^^ ► II J-R 2 

B. R, 

if""^ 1)thiophosgeno 
I vJ~ R 2 2)R 3 SH fi^K 

HzNCHT^, - I j-R 2 

" 1a R 3 SC(S)NHCH2^^n 

n 1a 

C Ri 

rf'X i)socii, .Ri 

H 2 NCH 2 -^^ I V 4~ R 2 

" 1a RaSSCOJNHCHa^^R^ 

D. R t 

" 1a RdSS(0) 2 NHCH^ Ns *)^ 
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SCHEME 13 



A. 



B. 



HO 




HS 



K, R 3 -X 

-4— Ro NaH/Cu 
V 



*1a 



X = halide 




K, r 3 -x 

gj— R 2 MaH 



R 



1a 



X = halide 



R 3 0' ^R 1a 2 




R3S 



Rla 



C. 



H 2 N 




HOCH2 



/ R1 

K R 3 -x 

-i— R 2 pyridine 

y 

Rla 



X = halide 




/" 1 

K R 3 -X 

^j— R 2 NaH 
Rla 



X = halide 



R 3 N 



Ri 




Rla 



R 2 



.Ri 

R 3 ocHr ^ Rla 




R 2 



HSCH 2 - 




/ R1 

R 3 -X 

-j— R 2 NaH 
"Rla 



X = halide 




R3SCH 2 ' Rl 



> R2 
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SCHEME 14 



'X, (Ph 3 P) 2 Pd(OAc) 2 .Ri 

~"j R2 ^3"^ (^^C 




X = halide 

B. 



R3-C.G 




Lindlar catalyst 

K, i,r-(Ph 2 P) 2 - . R i 

-] — Ro ferrocene PdCI, 

" 1a co R 3 -c(0)Cscr^D 

R3-Br "1a 









R 3 -C(0)CsC ^ X R 1a " "R 3 -C(0)CH=CH 



R1 



a 



R 3 -C(0)CH=CrT Rl-C(0)CH 2 -CH2^J 1a 
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SCHEME 15 



1635 



R 3 S R 1a 



■X, MCPBA 




B. 



C. 



f 2) MCPBA x^K. 

X = halide "'a 



^/ 1)R 3 CH2X 

jf 2) MCPBA 

HSCH 2 R 1a x = halide 




Rl .Ri 

E- f v ^-R 2 . I 3~ Rz 

H 2 NCH2^^R 1a RaSOaNHCHz^^R^ 

Scheme 16 illustrates an alternative method for preparing compounds wherein R2 is 
-C(0)NH-CH(R 14 )-C(0)OR 15 or 



O 




C(0)-HN— f 0 

■(CH 2 )i. 3 
1640 

as defined above. 
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SCHEME 1fi 



u NH 2 CH(R 14 )C0 2 R 15 1 

^ C ° 2H I . H-C(0)NHCH(R 14 )C0 2 R 15 

•™ Ri. "Rs-Lr^i. 
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1645 Table 6. Amines of the Type A(B)N-Lj ^ 



1650 




7 8 9 



1655 
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-82- 



WO*98/50029 



PCT/US98/09296 



1670 




1675 28 29 30 
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1680 
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1705 
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1715 




70 71 72 
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1750 




106 107 108 
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1755 




S02Me 



N C 0 2 H 
H 




SMe 




S0 2 Me 



p ^ .p-o r^o 




109 110 111 



1760 




S0 2 Me 



N C0 2 H 
H 



112 113 114 




SOoMe 

A, 

H 




SMe 

N^C0 2 H 
H 




S02Me 



£T ^C0 2 H 



\j ° 2 \ r? ° 2 \ 



\ 




115 116 117 
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1765 




1770 124 125 126 
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1775 
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1785 139 140 141 




142 143 144 
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0"v 




^ H A co^ jfy^H^ 0 *" jCj 11 • C ° 2H 

0 o 



181 182 183 
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S02Me 



N CQ 2 H 




184 185 186 




SMe 



N X0 2 H 




S02Me 



N C0 2 H 
H 




SMe 



N C0 2 H 



P^o-o fy^^o p^-o 



187 188 189 
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202 203 204 




- 102 - 



WO'98/50029 



PCT/US98/09296 



1855 
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223 224 225 
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s' 



6 



226 227 228 



S02Me 




1875 



229 230 231 




S0 2 Me 



N C0 2 H 
H 2 




S0 2 Me 



N C0 2 H 
H 




232 233 234 
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"-o 
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268 269 270 
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1920 




^ SMe IT ^1 so 2 Me S Me 



271 272 273 




SMe 



S0 2 Me 



SMe 



A N A C0 2 H jfjl C ° 2H fj[ H C ° 2H 

£r>- (r*- £rv 

s s' s 

X) ^ ' 

274 275 276 




S0 2 Me 



SMe 



A co 2 h (TH C0 * H IT T ^ C ° 2H 



H 




S0 2 Me 



p^- p~°- 

^0 



277 278 279 
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1925 



\\ C 0 2 H 0 2 H 




S02Me 



280 281 282 



1930 




SMe 



N C0 2 H 




S0 2 Me 



N C0 2 H 



OoS 



X) 

283 284 285 




SMe 



N C0 2 H 
H 




S0 2 Me 



N "C0 2 H 
H 2 




SMe 



N "C0 2 H 
H 2 



y o 2 s* 

S3 



p-v 

43- 



286 287 288 
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- 112- 



WO98/50029 



PCT/US98/09296 



1950 
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1960 
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317 318 
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1975 
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327 328 
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1995 331 332 
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337 338 
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363 364 
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- 121 - 



WO 98/50029 



PCT/US98/09296 



Table 7. Ethers of the Type A-OI ^ 

2070 



2075 



2080 




7 8 
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2085 




2090 11 12 



2095 




15 16 
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25 26 



2120 




2125 29 30 



2130 




33 34 

2135 





- 125- 



WO 98/50029 



2140 
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2145 



2150 
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43 44 



2155 



2160 
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2165 
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2180 
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2195 



2200 
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2225 
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2255 



2260 




109 110 
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2290 
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2300 




2305 137 138 
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141 142 
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2315 
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149 150 



2325 



2330 
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2345 
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2355 
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2370 



2375 




2380 1 87 1 88 
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N CO,H 
H 



2385 



2390 
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Table 8. Sulfonamides of the Type ASCbfBtN-Lj , 



2445 



2450 
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2455 
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9 10 



2465 



2470 




19 20 
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Table 9. Hydrocarbons of the Type AfBICHo-L! 
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H 2 N. 

r 11 h 
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2525 




1 



0 \^SMe 







H 

N^^COgMe 
O \^S0 2 Me 




HoN, 




19 6 



N^^COgMe 
H 

N^COgMe 
^SMe 



HoN. 





H 

Nv^COaMe 



H 2 N, 




I H 





11 




O n^.S0 2 Mb 



N^C0 2 Me 



O \^S0 2 Me 




N^C0 2 Me 



N C0 2 Me 



20 



O \ 



H 3 N. 



SMe 




SMe 



H 

N^COoMe 



HoN. 




^^^N^C6 2 Me 
3 O V^SMe 



OMe 



H 2 N. 




N.^C0 2 Me 



.SMe 




N^C0 2 Me 




O V^S0 2 Me 



\^S0 2 Me 




SMe 



OMe 



SMe 




I H 

N^COgMe 



SMe 
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Table 11. Bromides of the type B-Br 
1 H 



2570 



Br 




*^\^N^C0 2 Me 
1 O \ ^SMe 



, H H 
^s^V ^IV^C0 2 Me 




,SMe 




Ns^COgMe 
O V ^SMe 



Brss 




10 g 



X^S0 2 Me 



Br 




13 



H 

N^COaMe 
O V^SOgMe 




Br. 



N^C0 2 Me 
O \^S0 2 Me 



L 'I H 

^N^C0 2 Me 




19 6 



SMe 



^ C0 2 Me 




22 I 




I H 

N^COaMe 

\ ^SMe 




I H 

1 -N^COaMe 




S0 2 Me 



S0 2 Me 



S0 2 Me 



^JL^N C0 2 Me 




20 



SMe 



SMe 





11 N^C0 2 Me 
\ .SMe 



H 

N^C0 2 Me 
\ ^SMe 




S0 2 Me 




.N^COgMe 
18 O \.S0 2 Me 



SMe 




SMe 
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2575 




N^C0 2 Me 



SMe 



Yl H 



,N^,C0 2 Me 
28 8 < 

OH 




SMe 




" N^,C0 2 Me 



29 6 



OH 




^.Xy N^C0 2 Me 



'SMe 



11 lsL^C0 2 Me 




30 o 



OH 





34 l 6 



Brv 




37 l 6 



N^.C0 2 Me 



OH 



H 

N N .C0 2 Me 



k 0Me 




OMe 



NL,C0 2 Me 



OH 



35 o 



.C0 2 Me 



'OH 




0 H 

11 N^C0 2 Me 



38 




H 

N^C0 2 Me 



N^COgMe 



OMe 




N C0 2 Me 



OMe 



2580 




^ ^N^/C0 2 Me 



OMe 





OMe 



N^^COaMe 



OMe 



OMe 



44 6 



,C0 2 Me 



*OMe 




fl H 

N CO z Me 



'OMe 




N^^C0 2 Me 



OMe 
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Table 12. Amines of the type A-NH2 




1 2 3 4 5 6 7 



2615 




ci ci a 

13 14 15 16 17 



2620 




NH 2 NH 2 x NH 2 

NH 2 /NH2 /N H 2 NHa /— f ^/~~( r~i I 

29 30 31 32 33 34 35 36 
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O S 

H 2 N-\ , N H 2 H 2 N-\ NH 2 NH 2 _NH S NH, 



76 77 78 79 80 81 

, NH 2 NH 2 .NH 2 nh, NH 

EtS-\- N Propy|.S^ N PentyI-S^ N ' N Hexyl-S^ N Heptyl-S^ N 
2640 82 8 3 84 85 86 
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v CO a Me C0 2 Me 



176 6 



177 6 



„C0 2 Me C0 2 Me 



O 
178 



179 



2685 



CQ 2 Me ^,C0 2 Me < 

180 s — " 



C0 2 Mo 



181 S 



182 s 183 S 



CO,Me 



HQ,, COaMe HO C0 2 Me 



C0 2 Me 



^N-^NH, 0^" NH2 C^(^* NH2 4/N-^ NH 2 



1 

H 



,C0 2 Me 



184 s 



185 s 



186 S 



187 s 



2690 



v CO a Me CO a Me 

„C0 2 Me CO z Me s — ^ S — r 

CV- C^- <xT" 

188 S 189 S 190 191 



H 2 H C0 2 Me 




CO z Me H 2 N C0 2 Me H 2 N C0 2 Me / O /=( 



O 192 



O 193 



O 194 



SMe 
195 



2695 



C0 2 Me / — v « 

N=( H 2 N Yi 

H sN A kI ,NH Q ..N N 



p CO z Me 



196 



O 
197 




MeON HON 
H 2 N CO z Me }~ CO * Me C °2 Me 

$ V V 

H NH 2 NH 2 

198 199 200 



C0 2 Me 



CF 3 NH, NH 2 

202 203 204 



V v r 

COoMe HN />— C0 2 Mel 



O NH 2 NH 2 
205 206 



- 171 - 



WO 98/50029 



PCT/US98/G9296 




WO 98/50029 



PCT/US98/09296 




- 173- 



WO 98/50029 



PCT/US98/09296 



2730 




42 43 44 



2735 
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2740 



2745 




82 83 84 85 86 87 




88 89 90 91 92 93 
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H_/°2 H H /. C °2 H Ov ,C0 2 H H/ C ° 2H H j*W H CO. 

JQ t s X s JQ J$ 

94 95 96 97 98 99 
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2765 
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2775 



2780 
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N 

Boc-NH-^ s J 




Boc-NH C0 2 H 
173 




H 




Boc-NhT C0 2 H Boc-NH CO,H Boc-NH CO,H 
174 175 176 



2785 



m, oh OH 

Boc-NH^ CO z H Boc-NH^ C0 2 H Boc-NH CO,H Boc-NH^ C0 2 H Boc-NH^ CO,H 
177 178 179 180 181 




N-0 N-0 /r~H 



Boc-NH C0 2 l 
182 



H Boc-Nhr*C0 2 H 



2 n Boc-NH COjH Boc-NH^" C0 2 H 
183 184 185 



2790 



CO,H 



,C0 2 H 



,CO a H 



187 6 



N^NH-Boc H0 J^H^ 



NH-Boc 



188 b 



189 6 



H\,COJi HO ^CQ 2 H C0 2 H _^CO z H 

S^N^Y^ NH-Boc C^N^^ NH-Boc \/ H> *^~~' NH " Boc NH " Bo ° 



190 6 



191 6 



192 6 



193 o 



«C0 2 H C0 2 H 
,,C0 2 H CC 2 H ^ 

I \ _ I \ _ S^N^/^- NH-Boc R.N-/^- NH-Boc 
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Table 14. Aldehydes of the type A-CHO 

CHO ^CHO HO CHO HO ^,CHO ^CHO ^CHO 
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Table 15. Alcohols of the type A-OH 
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3205 Table 16. Mercaptans of the type A-SH 
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Table 18. Sulfonyl chlorides of the type A-SO2CI 
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The foregoing may be better understood by reference to the following examples 
which are provided for illustration and not intended to limit the scope of the inventive 
concept. 

3525 In Tables 2-10, the abbreviation bz=benzoyl, bn=benzyl, Ph=phenyl, BOC=t- 

butyloxycarbonyl and TS=p-toluenesulfonyl. 

Compound 1 
O-CAminomethynbenzovn-Met-OCH^ 

Step A 

(3-fChloromethvnhenzovlVMet-Ontf^ 
To a solution of methionine methyl ester hydrochloride (2.0 g, 10 mmol) and 3- 
(chloromethyl)benzoyl chloride (2.08 g, 1 1.0 mmol) in methylene chloride (50 mL) was 
slowly added triethylamine (3.07 mL, 22.0 mmol) at ice bath temperature for 2 hours. The 
mixture was washed with 0.5 N HC1 (50 mL x 2), brine (50 mL x 2) and water (50 mL x 2) 
then dried over anhydrous MgS0 4 and concentrated under reduced pressure. The residue 
was purified by flash column chromatography (30% ethyl acetate in hexanes) to give the 
desired product (3.03 g) as a white solid: m.p. 82-83°C; 

*H NMR (CDC1 3 ) d 7.82 (1H, s), 7.74 (1H, d, 7=7.7 Hz), 7.53 (1H, d, 7=7.7 Hz), 7.42 
(1H, t, 7=7.7 Hz), 7.06 (1H, br d, 7=7.6Hz), 4.92 (1H, ddd, 7=7,6, 7.1, 5.1 Hz), 4.59 
(2H, s), 3.78 (3H, s), 2.58 (2H, t, 7=7.1Hz) 2.26 (1H, sm), 2.15 (1H, m), 2.10 (3H, s); 
13 CNMR (CDCI3) d 172.59, 166.54, 138.13, 134.25, 131.95, 129.12, 127.42, 126.97, 
52.72, 52.14, 45.55, 31.47, 30.12, 15.55. 

3545 StepB 

(3-(AzidomethynbenzovlVMet-OCH 3 
A suspension of (3-(chloromethyl)benzoyl)-Met-OCH 3 (1.58 g, 5.0 mmol) and sodium 
azide (1.3 g, 20.0 mmol) in DMSO (40 mL) was stirred at 80°C for 7 hours. The mixture 
was diluted with methylene chloride (100 mL), washed with brine (70 mL x 2) and water 

3550 (70 mL x 2), and then dried over anhydrous MgS0 4 . The solvent was evaporated under 

reduced pressure to give a yellow residue. Chromatography on silica gel (30% ethyl acetate 
in hexanes) to provide the desired product (1.45 g) as a colorless solid: m.p. 48-49°C; l VL 
NMR (CDCI3) d 7.78 (2H, m), 7.49 (2H, m), 6.99 (1H, br d, 7=7.4 Hz), 4.49 (1H, ddd, 
7=7.4, 7.1, 5.2 Hz), 4.42 (2H, s), 3.80 (3H,s), 2.60 (2H, t, 7=7.4 Hz), 2.29 (1H, m), 
3555 2.17 (1H, m), 2.12 (3H, s); ™C NMR (CDC1 3 ) d 177.50. 166.54, 135.97, 134.06, 
131.18, 128.89, 126.84, 126.71, 54.09, 52.47, 51.95, 31.38, 30.00,15.30. 

StepC 
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O-fAminomethvDbenzovlVMet-OCH^ 
3560 A suspension of (3-(azidomethyl)benzoyl)-Met-OCH 3 (1.29 g, 4.0 mmol) and 5% 

palladium on carbon (0.2 g) in methanol (40 mL) was stirred under a hydrogen atmosphere 
(1 atm) for two days at room temperature. The catalyst was removed by filtration through 
celite (1.5 g) and the solvent was evaporated in vacuo. The residue was washed with water 
(5 mL x 2) and dried to give the desired product ( 1 . 12 g) as a colorless foam. l H NMR 
3565 (CDC1 3 ) d 7.81 (1H, s), 7.68 (1H, d, 7=7.4 Hz), 7.45 (1H, d, 7=6.5 Hz), 7.36 (1H, t, 

7=7.4 Hz), 4.91 (1H, ddd, 7=7.3, 7.1, 5.1 Hz), 3.90 (2H, s), 3.77 (3H, s), 3.21 (2H, br 
s), 2.59 (2H, t, 7=7.4 Hz), 2.20 (1H, m), 2.12 (1H, m), 2.09 (3H, s). 



Compound 2 

3570 (4-( AminomethvnbenzovlVMet"OCH 3 

The tide compound is prepared according to the procedure used to prepare Compound 1 but 
replacing 3-(chloromethyl)benzoyl chloride with 4-(chloromethyl)benzoyl chloride. 

Compound 3 

3575 (3-Aminobenzovn-Met-QCH 3 

The title compound was prepared according to the procedure described in J. Biol. Chem. 
269 12410-12413(1994). 



Compound 4 

3580 f4-AminobenzovlVMet-OCH 3 

Step A 

N-BQC-4-Aminobenzoic acid 
4-Aminobenzoic acid (10 g, 72.9 mmol) was placed into a mixture of dioxane (145.8 mL) 

3585 and 0.5 M NaOH ( 145.8 mL). The solution was cooled to 0°C and di-t-butyl dicarbonate 
(23.87 g, 109.5 mmol) was added. The reaction mixture was allowed to warm to room 
temperature and stirred overnight. The next day, the dioxane was removed, the residue was 
made acidic and extracted into ethyl acetate. The ethyl acetate fractions were combined and 
washed with IN HC1 to remove any unreacted starting material. The solution was dried 

3590 over Na2S0 4 and the solvent was removed in vacuo. The crude material was recrystallized 

from ethyl acetate/hexanes to provide the desired product (12.2 g): m.p. 189-190°C; *H 
NMR (CD3OD) d 1.52 (9H, s), 7.49 (2H, d, 7=8.6 Hz), 7.91 (2H, d, 7=8.6 Hz), 9.28 
(1H, s); 13 C NMR (CD 3 OD) d 28.59, 81.29, 118.54, 125.30, 131.81, 145.70, 155.00, 
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169.80; Anal. Calc. for C 12 Hi 5 N0 4 , C: 60.76, H: 6.37, N: 5.90; Found, C: 60.52, H: 
6.43, N: 5.83; HRMS Calc. for C 12 H 15 N0 4 , 237.0961, Found, 237.1001. 

StepB 

(N-BOC-4-AminobenzovlVMet-OCH^ 
Into a dried, nitrogen filled flask was placed N-BOC-4-aminobenzoic acid (8.77 g, 36.97 
mmol) in dry methylene chloride (148 mL) along with methionine methyl ester 
hydrochloride (8.12 g, 40.66 mmol). This solution was cooled in an ice bath and 
triethylamine (6.7 mL), EDCI (7.80 g, 40.66 mmol) and hydroxybenzotriazole (HOBT, 
5.50 g, 40.66 mmol) were added. The mixture was stirred overnight, diluted with more 
methylene chloride and was extracted three times each with 1 M HCl, 1M NaHCOj and 
water. The methylene chloride was dried over MgS0 4 and the solvent was removed in 
vacuo. The resulting solid was recrystallized from ethyl acetate/hexanes to yield the desired 
product (9.72 g): m.p. 184-185°C; 'H NMR (CDC1 3 ) d 1.53 (9H, s), 2.06-2.18 (4H, m), 
2.23-2.33 (1H, m), 2.59 (2H, t, 7=7.6 Hz), 3.80 (3H, s), 4.92 (1H, m), 7.45 (2H, d, 
7=8.7 Hz), 7.77 (2H, d, 7=8.7 Hz); »C NMR (CDC1 3 ) d 15.59, 28.34, 30.15, 31.64, 
52.10, 52.73, 81.20, 117.73, 127.8, 128.33, 141.88, 152.33, 166.50, 172.75; 
Anal. Calc. for C 18 H 26 N 2 0 5 S, C: 56.53, H: 6.85, N: 7.29; Found, C: 56.47, H: 6.86, N: 
7.29; m/z (EI) 382 (M). 

StepC 

(4-Aminohe nzovn-Met-OCH 3 hydrochloride 
N-BOC-4-aminobenzoyl-Met-OCH 3 (3.53 g, 9.59 mmol) was placed into methylene 
chloride (30-35 mL) and to it was added 3M HCl/Et0 2 (38.4 mL). After standing, a white 
precipitate formed. After two hours the solution was decanted and the crystals were 
collected by centrifugation. The crystals were then washed several times with fresh ether 
and dried overnight on the vacuum pump. Meanwhile, the filtrate was left to stand 
overnight to allow additional product to precipitate. The second fraction was washed with 
ether and dried overnight on the vacuum pump. The total yield of the desired product was 
2.87 g: m.p. 158-164°C; l H NMR (CDC1 3 ) d 2.10 (3H, s), 2.12-2.29 (1H, m), 2.52- 
2.71 (1H, m), 2.59 (2H, t, 7=7.6 Hz), 3.75 (3H, s), 4.79 (1H, m), 7.02 (2H, d, 7=8.6 
Hz), 7.55 (2H, d, 7=8.6 Hz); NMR (CDC1 3 ) d 15.23, 31.43, 31.53, 52.91, 52.43, 
124.35, 130.56, 135.31, 135.76, 168.95, 173.87; HRMS Calc. for C 13 H 18 N 2 0 3 S, 
282.1038, Found 282.1009. 

Compound 5 
(4-Amino-3-methvlbenzovn-Met-OCH 3 
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Step A 

N-BOC-4-Amino-3-methylbenzoic acid 
4-Amino-3-methylbenzoic acid (5 g, 33.1 mmol) was reacted according to the same 

3635 procedure as that used in the process for preparing N-BOC-4-aminobenzoic acid. The 

resulting orange-brown solid was recrystallized from ethyl acetate and hexanes to provide 
the desired product (4.99 g) as tan prismatic crystals: m.p. 180-182°C; 1H NMR (CD3OD) 
d 1.51 (9h, s), 2.27 (3H, s), 7.66 (1H, d, 7=8.1 Hz), 7.79-7.82 (2H, m), 8.32 (1H, s); 
13C NMR (CD30D) d 17.98, 28.62, 81.47, 123.12, 127.05, 129.14, 130.65, 132.99, 

3640 142.45, 155.33, 168.70; Anal. Calc. for C 13 H 17 N0 4 , C: 62.15, H: 6.82, N: 5.58; Found 
C: 62.07, H: 6.86, N: 5.46; m/z (EI) 251; HRMS Calc. for C, 3 H 17 N0 4 , 251.1 158; 
Found, 251.1153. 

StepB 

3645 (N-BQC^-Amino-S-methvlbenzovlVMet-QCH^ 

N-BOC-4-amino-3-methylbenzoic acid (2.00 g, 7.96 mmol) was reacted with with 
methionine methyl ester hydrochloride (1.75 g, 8.76 mmol), triethylamine (1.4 mL), EDCI 
( 1 .68 g, 8.76 mmol) and hydroxybenzotriazole (HOBT, 1 . 1 8 g, 8.76 mmol) in dry 
methylene chloride (3 1.8 mL) according to the procedure described for the preparation of N- 

3650 BOC-4-aminobenzoyl)-Met-OCH 3 . The resulting solid was recrystallized from ethyl 

acetate/hexanes to yield the desired product (2.61 g): m.p. 163-165°C; l H NMR (CDC1 3 ) d 
1.54 (9H, s), 2.06-2.18 (4H, m), 2.23-2.34 (4H, m), 2.59 (2H, t, 7=6.8 Hz), 3.80 (3H, 
s), 4.92 (1H, m), 6.45 (1H, s), 6.88 (1H, d, 7=7.5 Hz), 7.63 (1H, d, 7=8.6 Hz), 7.66 
(1H, s), 8.05 (1H, d, 7=8.6 Hz); 13C NMR (CDC1 3 ) d 15.47, 17.61, 28.22, 30.03, 

3655 31.55, 51.93, 52.57, 81.04, 118.73, 125.62, 127.66, 129.54, 139.89, 152.34, 166.58, 
172.66. 

StepC 

(4-Amino-3-methvlbenzovlVMet-OCH3 hydrochloride 
3660 N-BOC-4-Amino-3-methylbenzoyl-Met-OCH 3 (0.99 g, 2.59 mmol) was dissolved in 
methylene chloride (15-20 mL) and precipitated with 3M HCl/Et20 (20.7 mL). A pale 
orange precipitate was obtained, washed with ether and dried overnight on the vacuum 
pump. The total yield of the desired product was 0.83 g: m.p. 157-159°C; l H NMR 
(CD 3 OD) d 2.04 (3H, s), 2.11-2.25 (1H, m), 2.47 (3H, s), 2.52-2.68 (3H, m), 3.74 (3H, 

3665 s), 4.75-4.80 (1H, m), 7.48 (1H, d, 7=8.2 Hz), 7.81 (2H, d, 7=8.2 Hz), 7.87 (1H, s); 
13 C NMR (CD 3 OD) d 15.23, 17.28, 31.43, 31.51, 52.91, 53.37, 124.41, 127.85, 
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131.99, 133.63, 134.14, 135.65, 169.05, 173.84; Anal. Calc. for C, 4 H 2 ,N 2 0 3 S, C: 
50.52, H: 6.36, N: 8.42; Found C: 50.71, H: 6.40, N: 8.34. 

3670 Compound 6 

(4-Amino-3-methoxybenzovn-Met-OCH2 

Step A 

N-BOC-4-Amino-3-methoxybenzoic acid 
3675 4-Amino-3-methoxybenzoic acid (1 g, 5.98 mmol) was reacted according to the same 
procedure as that used in the process for preparing N-BOC-4-aminobenzoic acid. The 
resulting solid was recrystallized from ethyl acetate and hexanes to provide the desired 
product (1.5 g) as tan crystals: m.p. 176-178°C; l U NMR (CD 3 OD) d 1.52 (9H, s), 3.92 
(3H, s), 7.56 (1H, s), 7.62 (1H, d, 7=8.4Hz), 7.96 (1H, s), 8.03 (1H, d, 7=8.4 Hz); 13 C 
3680 NMR (CD 3 OD) d 28.53, 56.35, 81.78, 112.01, 118.58, 124.20, 125.76, 133.84, 
149.04, 154.20, 169.60; HRMS Calc. for C 13 H 17 N0 5 , 267.1107; Found, 267.1103. 

StepB 

fN-BOC-4-Amino-3-methoxvbenzovlV-Met-QCH 3 
3685 N-BOC-4-amino-3-methoxybenzoic acid (0.35 g, 1 .3 1 mmol) was reacted with with 

methionine methyl ester hydrochloride (0.9 g, 1.43 mmol) using EDCI according to the 
procedure described for the preparation of (N-BOC-4-aminobenzoyl)-Met-OCH 3 . 
The resulting solid was recrystallized from ethyl acetate/hexanes to yield the desired 
product (0.36 g): m.p. 163-165°C; >H NMR (CDC1 3 ) d 1.53 (9H, s), 2.09-2.18 (4H, m), 
3690 2.23-2.35 (1H, m), 2.60 (2H, t, 7=6.9 Hz), 3.80 (3H, s), 3.93 (3H, s), 4.92 (1H, br s), 
6.93 (1H, d, 7=7.6 Hz), 7.25(1H, m), 7.31 (1H, d, 7=10.2 Hz), 7.44 (1H, s), 8.15 (1H, 
d, 7=8.5 Hz); ™C NMR (CDC1 3 ) d 15.47, 28.23, 30.09, 31.48, 52.06, 52.54, 55.81, 
80.82, 98.06, 109.38, 116.66, 119.31, 131.52, 147.23, 152.31, 166.57, 172.58; m/z 
(FAB) 413 (M + 1). 

3695 

StepC 

(4- Amino-3-methoxybenzovlVMet-OCH^ hydrochloride 
N-BOC-4-Amino-3-methoxybenzoyl-Met-OCH 3 (0.71 g, 1.79 mmol) was dissolved in 
methylene chloride (4 mL) and precipitated with 3M HCl/E^O (12 mL). A reddish 
3700 precipitate was obtained, washed with ether and dried overnight on the vacuum pump. The 
total yield of the desired product was 0.55 g: m.p. 176-177°C; *H NMR (CD 3 OD) d 2.08 
(3H, s), 2.21 (2H, m), 2.61 (2H, m), 3.74 (3H, s), 4.02 (3H, s), 4.79 (1H, m), 7.50 



-238- 



WO 98/50029 



PCT/US98/09296 



(1H, d, 7=8.2 Hz), 7.57 (1H, d, 7=4.1 Hz), 7.67 (1H, s); "C NMR (CD 3 OD) d 15.26, 
31.34, 31.42, 52.95, 53.38, 57.12, 112.29, 121.43, 124.57, 124.77, 136.15, 153.67, 
3705 1 68.79, 173.81. 

Compound 7 
(4- Amino- l-naphthovlVMet-OCH^ 

3710 Step A 

4- Amino- 1 -naphthoic acid 
4-Amino-l-naphthalenecarbonitrile (1.5 g, 8.91 mmol) was suspended in a 50% KOH 
solution (18 mL). The heterogeneous solution was heated at reflux for 2-3 days. Once the 
solution became homogeneous and TLC showed no more starting material, the deep red 

3715 solution was cooled and poured over 200 mL of water. The resulting solution was then 
filtered and the desired product was precipitated with concentrated HC1. The resulting red 
crystals were filtered and the filtrate was refiltered to give pink crystals. The first fraction of 
crystals was treated with activated carbon to remove some of the red color. A total of 1.51 g 
of the desired product was obtained: m.p. 169-171°C; J H NMR (CD 3 OD) d 6.69 (1H, d, 

3720 7=8.2 Hz), 7.38-7.43 (1H, m), 7.48-7.54 (1H, m), 8.03 (1H, d, 7=8.5 Hz), 8.13 (1H, d, 
7=8.2 Hz), 9.09 (1H, d, 7=8.5 Hz); 13 C NMR (CD3OD) d 107.39, 114.61, 122.99, 
123.92, 125.21, 127.40, 128.48, 135.04, 151.35, 171.44; HRMS Calc. for C n H 7 N0 2 , 
187.0633; Found, 187.0642. 

3725 StepB 

N-BOC-4-Amino-l-naphthoic acid 
4-Amino-l -naphthoic acid (0.86 g, 4.61 mmol) was dissolved in dioxane (9.2 mL). Di-t- 
butyl dicarbonate (1 .1 1 g, 5.07 mmol) was added and the mixture was stirred overnight. 
The reaction mixture was worked up as described above for N-BOC-4-aminobenzoic acid to 

3730 give 0.76 g of the desired product as a reddish pink solid: m.p. 194-195°C; •H NMR 

(CD3OD) d 1.56 (9H, s), 7.53-7.62 (2H, m), 7.79 (1H, d, 7=8.1 Hz), 8.12 (1H, d, 7=8.0 
Hz), 8.22 (1H, d, 7=8.18 Hz), 9.02 (1H, d, 7=8.9 Hz); 1 3 C NMR (CD3OD) d 26.68, 

81.62, 119.06, 123.40, 124.57, 127.03, 127.37, 128.49, 128.77, 131.89, 133.76, 
139.86, 155.95, 170.73; Anal. Calc. for C 17 H 17 N0 4 , C: 66.90, H: 5.96, N: 4.88; Found 
3735 C: 66.49, H: 6.08, N: 4.79; m/z (EI), 289; HRMS Calc. for C ]6 H 17 N0 4 , 287. 1 158; 
Found, 287.1151. 

StepC 
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(N-B OC-4- Amino- 1 -naphthovl VMet-Or H 3 
3740 N-BOC-4-Amino-naphthoic acid (0.46 g, 1 .60 mmol), methionine methyl ester 

hydrochloride (0.35 g, 1.76 mmol), EDCI (0.43 g, 1.76 mmol), HOBT (0.24 g, 1.76 
mmol) and triethylamine (0.27 mL) in methylene chloride (6.4 mL) were reacted as 
described above for N-BOC-4-aminobenzoyl-Met-OCH3. After workup and 
recrystallization from ethyl acetate hexanes, the desired product (0.44 g) was obtained as 
3745 pale pink crystals: m.p. 131-132°C; l H NMR (CDC1 3 ) d 1.57 (9H, s), 2.11-2.21 (4H, 
m), 2.29-2.41 (1H, m), 2.65 (2H, t, 7=7.1 Hz), 3.83 (3H, s), 4.99-5.06 (1H, m), 6.68 
(1H, d, 7=8.0 Hz), 7.02 (1H, s), 7.56-7.59 (2H, m) 7.69 (1H, d, 7=7.9 Hz), 7.87-7.90 
(1H, m), 8.02 (1H, d, 7=7.9 Hz), 8.44-8.48 (1H, m); 13c NMR (CDC1 3 ) d 15.56, 
28.31, 30.19, 31.65, 52.06, 52.64, 81.17, 115.82, 120.18, 125.79, 126.37, 126.53, 
3750 127.18, 131.02, 135.65, 152.93, 169.04, 172.40; HRMS Calc. for C 22 H 28 N 2 0 5 S, ' 
432.1719; Found, 432.1702; m/z (FAB) 433 (M+l). 



StepD 

C4- Amino- 1 -naphthovn-Met-OCR, hydrochloride 
(N-BOC-4-Amino-l-naphtholyl)-Met-OCH 3 (0.57 g, 1.31 mmol) was deprotected with 
HCl/ether to yield the desired product (0.3 1 g) as a white solid: m:p. 178-181°C; *H NMR 
(CD 3 OD) d 2.08-2.16 (4H, m), 2.20-2.30 (1H, m) 2.57-2.75 (2H, m) 3.82 (3H, s), 4.87- 
4.91 (1H, m), 7.59 (1H, d, 7=7.5 Hz), 7.67 (1H, d, 7=7.5 Hz) 7.71-7.80 (2H, m), 8.03 
(1H, dd, 7=7.1, 2.0 Hz), 8.35 (1H, dd, 7=6.8, 1.8 Hz); ™C NMR (CD 3 OD) d 15.23, 
31.40, 53.01, 53.33, 119.90, 122.20, 126.15, 127.41,127.77, 129.09, 129.31, 131.50, 
132.33, 135.64, 171.77, 173.83; m/z (FAB), 369 (M+l). 

Compound 8 
(4-Amino-2-phenylbenzovl1-Met-OCH 3 
3765 

Step A 
4-Nitro-2-phenvltoluene 
2-Bromo-4-nitrotoluene (2.16 g, 10.00 mmol) and phenylboric acid (1.46 g, 12.00 mmol) 
were dissolved in anhydrous DMF (25 mL) under nitrogen. To this mixture was added 
3770 Pd(Ph 3 P) 4 (0.58 g, 5%). The mixture was heated at 100°C overnight. The solution was 
poured onto IN HC1 and extracted with E^O. The crude product was chromatographed on 
silica gel using hexanes as eluent. After recrystallization from ethanol, the desired product 
( 1 .23 g) was obtained as pale orange needles: m.p. 69-7 1°C; ! H NMR (CDC1 3 ) d 2.36 
(3H, s), 7.29-7.40 (2H, m), 7.41-7.49 (5H, m), 8.07-8.10 (2H, m); 13 C NMR (CDC1 3 ) 



3755 



3760 
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3775 d 20.68, 121.96, 124.51, 127.78, 128.41, 128.83, 131.06, 139.06, 139.44, 142.97, 
143.48, 146.05; Anal. Calc. for C 13 H H N0 2 , C: 73.26, H: 5.20, N: 6.57; Found, C: 
73.10, H: 5.12, N: 6.50; m/z (EI) 213; HRMS Calc. forC 13 H n N02, 213.0790; Found, 
213.0793. 

3780 StepB 

4-Nitro-2-phenylbenzoic acid 
4-Nitro-2-phenyltoluene (0.5 g, 2.34 mmol) was dissolved in water (4.6 mL) and pyridine 
(2.3 mL). The mixture was heated to reflux and KMn0 4 (1.85 g, 1 1.7 mmol) was added. 

The reaction mixture was heated overnight and the solution was filtered and washed several 
3785 times with boiling water. The aqueous solution was made acidic and the product was 
extracted into ethyl acetate. The ethyl acetate solution was dried over Na2S0 4 and the 

solvent removed in vacuo to provide the desired product (0.37 g): m.p. 174-176°C, *H 
NMR (CD 3 OD) d 7.38-7.48 (5H, m), 7.96 (1H, d, 7=8.5 Hz), 8.21 (1H, d, 7=2.3 Hz), 
8.28 (1H, dd, 7=8.48, 2.37 Hz); 13 C NMR (CD 3 OD) d 122.95, 126.09, 129.27, 129.42, 
3790 129.49, 131.56, 139.26, 140.42, 144.41, 150.17, 170.52; m/z (EI) 243 (M). 

StepC 

f4-Nitro-2-phenvlbenzovlVMet-OCH 2 
4-Nitro-2-phenylbenzoic acid (0.3 g, 1.23 mmol), methionine methyl ester hydrochloride 
3795 salt (0.27 g, 1.35 mmol), EDCI (0.26 g, 1.35 mmol), HOBT (0.18 g, 1.35 mmol) and 
triethylamine (0.19 mL) in dry methylene chloride (4.9 mL) were reacted according the 
procedure described above for (N-BOC-4-aminobenzoyl)-Met-OCH 3 . After 

recrystallization of the product from ethyl acetate hexanes, the desired product (0.41 g) was 
obtained: m.p. 98-101°C; *H NMR (CDC1 3 ) d 1.62-1.73 (1H, m), 1.79-1.88 (1H, m), 

3800 L91 (3H, s), 1.99 (2H, t, 7=7.2 Hz), 3.59 (3H, s), 4.53 (1H, m), 6.45 (1H, d, 7=7.8 

Hz), 7.33-7.40 (5H, m), 7.67 (1H, d, 7=8.3 Hz), 8.07-8.12 (2H, m); * 3 C NMR (CDC1 3 ) 

d 14.92, 29.11, 30.67, 51.51, 52.29, 121.86, 124.74, 128.27, 128.60, 128.69, 129.52, 
137.50, 140.56, 141.02, 148.09, 167.23, 171.23; m/z (FAB), 389 (M+l). 

3805 StepD 

(4-Amino-2-phenylbenzovlVMet-OCH 3 
(4-Nitro-2-phenylbenzoyl)-Met-OCH 3 (0.35 g, 0.90 mmol) was dissolved in ethyl acetate 
(9.0 mL). To this mixture was added SnCl 2 • 2H 2 0 (1.02 g, 4.5 mmol) and the reaction 

mixture was heated under nitrogen at reflux for one hour. The mixture was poured onto ice, 
3810 the solution was made basic using NaHC0 3 and the product was extracted into ethyl acetate 

several times (7-8). The ethyl acetate solutions were combined, washed with brine and 
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dried over N^SO^ The solvent was removed in vacuo to the desired product (0.24 g) as a 
yellow solid: lH NMR (CDC1 3 ) d 1.58-1.70 (1H, m), 1.80-1.92 (1H, m), 1.98 (3H, s), 
2.06 (2H, t, 7=7.7 Hz), 3.62 (3H, s), 4.00 (2H, br s), 4.56-4.63 (1H, m), 5.84 (1H, d, 
3815 7=7.7 Hz), 6.50 (1H, s), 6.61 (1H, d, 7=8.4 Hz) 7.29-7.42 (5H, m), 7.58 (1H, d, 7=8.3 
Hz); 13c NMR (CDC1 3 ) d 15.02, 29.25, 31.25, 51.57, 52.15, 113.27, 115.88, 123.52, 
127.56, 128.37, 128.44, 130.92, 140.66, 141.44, 148.53, 168.58, 171.91. 



Compound 9 

3820 f4-Amino-2-f2-thienvnhenzovn-lvTet-OrH 3 

The title compound can be prepared according to the method used to prepare Compound 8, 
only substituting thiophene-2-boronic acid for phenyl boronic acid. 

Compound 10 

3825 (4-Amino-2- f 1 -naphthynbenzovn-Mpt-OrH j 

The title compound can be prepared according to the method used to prepare Compound 8, 
only substituting 1-naphthylboronic acid for phenylboronic acid. 

Compound 1 1 

3830 4-Anuno-3'-methvlhiphenyl 

The tide compound was prepared by Suzuki coupling of l-bromo-4-nitrobenzene and 1- 
bromo-3-methylbenzene. 

Compound 12 

3835 4-Amino-4'-biphenvl carboxylic acid 



Step A 
4-Nitro-4'-mftthYlhiph<>ny1 
The tide compound was prepared by Suzuki coupling of l-bromo-4-nitrobenzene and 1- 
3840 bromo-4-methylbenzene. 



StepB 

4-Nitro-4'-biphenvl carboxvlic acid 
The title compound was prepared by KMn0 4 oxidation of 4-nitro-4'-methylbiphenyl. 

3845 

StepC 

4-Amin o-4'-biphenyl carboxvlic acid 
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The title compound can be prepared by palladium catalyzed hydrogenation of 4-nitro-4- 
biphenyl carboxylic acid. 



Compound 13 
4-Amino-3'-biphenyl carboxylic acid 

Step A 

3855 1 4-Nitro-3'-methvlbiphenyl 

The title compound was prepared by Suzuki coupling of l-bromo-4-nitrobenzene and 1- 
bromo-3-methylbenzene. 

StepB 

3860 4-Nitro-3 , -biphenyl carboxylic acid 

The title compound was prepared by KMn0 4 oxidation of 4-nitro-3'-methylbiphenyl. 

StepC 

4-Amino-3'-biphenyl carboxylic acid 
3865 The title compound can be prepared by palladium catalyzed hydrogenation of 4-nitro-3'- 
biphenyl carboxylic acid. 

Compound 14 
4-Amino-2-methoxy-3'-biphenyl carboxylic acid 



Step A 

2-Methoxy-4-nitro-3'-methvlbiphenyl 
The title compound was prepared by reaction of l-bromo-2-methoxy-4-nitrobenzene with 3- 
methylphenylboronic acid in the presence of palladium acetate. 

StepB 

2-Methoxy-4-nitro-3 f -biphenvlcarboxvlic acid 
The title compound was prepared by KMn0 4 oxidation of 2-methoxy-4-nitro-3*- 

methylbiphenyl. 

StepC 

4-Amino-2-methoxy-3'-biphenvl carboxylic acid 
The title compound can be prepared by palladium catalyzed hydrogenation of 2-methoxy-4- 
nitro-3'-biphenyl carboxylic acid. 
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3885 

Compound 15 
4-Amino-2 -isopropyloxv-3'-biphenvl carboxylic acid 
The title compound can be prepared by methods analogous to those used to prepare 
Compound 14. 

3890 

Compound 16 
4-Amino-2 -phenvl-3 , -biphenvlcarhoxvlic acid 
The title compound can be prepared by methods analogous to those used to prepare 
Compound 14. 

3895 

Compound 17 
r4-Amino-2-r3.5-dtmethvlphenvnhenzovn-Met-OCH : i 

Step A 

3900 2-Bromo-4-nitrobenzoic acid 

2-Bromo-4-nitrotoluene (5.0 g, 23.14 mmol) was dissolved in pyridine (23 mL) and water 
(46 mL). The heterogeneous mixture was heated to 60°C and KMn0 4 (18.29 g, 1 15.7 
mmol) was added carefully. The mixture was then heated under reflux overnight. The 
reaction mixture was filtered and washed with boiling water. The solution was then made 

3905 acidic and extracted into ethyl acetate, dried over Na^C^ and the solvent was removed in 

vacuo. The crude product was dissolved in aqueous NaOH and washed with hexanes. The 
aqueous phase was made acidic and the product was extracted into ethyl acetate. The ethyl 
acetate solutions were combined and dried over Na^C^ and the solvent was removed in 
vacuo to provide the desired product (3.72 g): m.p. 158-160°C; !HNMR (CD 3 OD)d 

3910 7.81 (1H, d, 7=8.5 Hz), 8.08 (1H, d, 7=8.5 Hz), 8.30 (1H, s); «c NMR (CD 3 OD) d 
121.96, 122.75, 129.36, 132.24, 139.52, 149.54, 167.75; Anal. Calc. for C 7 H 4 BrN0 4 
•0.1 ethyl acetate, C: 34.88, H: 1.90, N: 5.50; Found, C: 34.68, H: 1.86, N: 5.82. 

StepB 

3915 3,5-Dimethvlphenylboronic acid 

Magnesium turnings (1.44 g, 59.43 mmol) were coverd with dry THF (18.8 mL) in a 
dried, nitrogen filled flask fitted with an addition funnel and reflux condenser. To this was 
added 5-bromo-m-xylene (10 g, 54.03 mmol) in THF (15 mL) after initiation of the 
Grignard reaction. The addition was carried out over several minutes and the reacton 

3920 mixture was heated at reflux for 1-2 hours until most of the magnesium had reacted. The 
reaction mixture was then cooled and transferred to an addition funnel fitted to an nitrogen 
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filled flask containing triisopropyl borate (24.9 mL) at -70°C. The dropwise addition was 
carried out over several minutes and the mixture warmed to room temperature and stirred 
overnight. The grey solution was poured onto 2 M HC1 and immediately turned yellow. 
3925 The solution was extracted with E^O and the E^O fractions were combined, dried over 
MgS0 4 and the solvent was removed in vacuo to provide the desired product (2.41 g): 
m.p.249-251°C; »H NMR (CDC1 3 ) d 2.44 (6H, s), 7.23 (1H, s), 7.84 (2H, s); 13c NMR 
(CD 3 OD) d 21.36, 133.28, 134.39, 137.48. 

3930 StepC 

4-Nitro-2-f3.5-dimethylphenyl')benzoic acid 
2-Bromo-4-nitrobenzoic acid (0.43 g, 2.03 mmol) and 3,5-dimethylphenyl boronic acid 
(0.334 g, 2.23 mmol) were dissolved in anhydrous DMF (25 mL) under nitrogen. To this 
mixture was added CsjCOj (1.66 g, 5.08 mmol) followed by Pd(Ph 3 P) 4 (0.12 g, 5%). 

3935 The mixture was heated at 100°C overnight. The solution was poured onto IN HC1 and 

extracted with E^O. It was dried over MgS0 4 and the solvent was removed in vacuo. The 

crude product was chromatographed on silica gel using a 9:1 mixture of hexanes and ethyl 
acetate to provide the desired product (0.34 g): *H NMR (CDC1 3 ) d 2.36 (6H, s), 6.99 
(2H, s), 7.07 (1H, s), 8.03 (1H, d, 7=9.0 Hz), 8.23-8.25 (2H, m); NMR (CDC1 3 ) d 
3940 21.28, 121.68, 123.68, 125.74, 126.07, 130.22, 131.19, 131.31, 135.04, 138.21, 
144.74, 170.75. 

StepD 

f4-Nitro-2-( , 3.5-dimethvlphenvnbenzovl1-Met-OCH^ 
3945 4-Nitro-2-(3,5-dimethylphenyl)benzoic acid (0.15 g, 0.55 mmol), methionine methyl ester 
hydrochloride (0.11 g, 0.55 mmol), EDCI (0.11 g, 0.55 mmol), HOBT (0.07 g, 0.55 
mmol) and triethylamine (0.08 mL) in dry methylene chloride (2.2 mL) were reacted and 
worked up according to the procedure for (N-BOC-4-aminobenzoyl )- Met-OCH 3 as 

described above. After recrystallization from ethyl acetate and hexanes, the desired product 
3950 was obtained (0.13 g): m.p. 122-124°C; »H NMR (CDC1 3 ) d 1.2-1.84 (1H, m), 1.85- 

1.97 (1H, m), 2.01 (3H, s), 2.05 (3H, t, 7=7.7Hz), 2.38 (6H, s), 3.70 (3H, s), 4.67-4.74 
(1H, m), 6.03 (1H, d, 7=7.9 Hz), 7.05 (2H, s), 7.09 (1H, s), 7.84-7.87 (1H, m), 7.84- 
7.87 (1H, m) 8.23-8.26 (2H, m); "c NMR (CDC1 3 ) d 15.20, 21.26, 29.22, 31.15, 

51.79, 52.57, 122.07, 125.11, 126.27, 130.03, 130.53, 137.77, 138.82, 140.29, 141.56, 
3955 148.41, 167.14, 171.53. 

StepE 

(4-Amino-2-r3.5-dimethvlphenvnbenzovlVMet-OCH 3 
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(4-Nitro-2-(3,5-dimethylphenyl)benzoyl)-Met-OCH 3 (0.11 g, 0.26 mmol) was dissolved in 
3960 ethyl acetate (3.0 mL). To this mixture was added SnCl 2 • 2H 2 0 (0.3 g, 1 .30 mmol) and 
the reacton was heated under nitrogen at reflux for 6 hours. The mixture was worked up as 
described above for (4-amino-2-phenylbenzoyl)-Met-OCH 3 to give the desired product 
(0.15 g): 1H NMR (CDC1 3 ) d 1.60-1.70 (1H, m), 1.80-1.90 (1H, m), 1.99 (3H, s), 2.05 
(2H, t, 7=7.6 Hz), 2.33 (6H, s), 3.64 (3H, s), 3.93 (2H, br s), 4.61-4.64 (1H, m), 5.82 
3965 (1H, d, 7=7.7 Hz), 6.49 (1H, d, 7=2.3 Hz) 6.62 (1H, dd, 7=8.4, 2.4 Hz), 6.98 (2H, s), 
7.00 (1H, s), 7.65 (1H, d, 7=8.3 Hz); 13 C NMR (CDC1 3 ) d 15.08, 21.17, 29.28, 31.49, 
51.70, 52.18, 113.30, 115.94, 123.55, 126.36, 129.32, 131.23, 138.15, 140.72, 141.92, 
148.40, 168.45, 172.01. 

3970 Preparation 1 

Anilines of the formula B-NH o 
The anilines from Table 1, entries 10-126 (B-NH 2 ) are prepared using the procedures for 
Compounds 1-18 with the exception that methionine methyl ester is replaced by 
methioninesulfone methyl ester, (S-Me)cysteine methyl ester, serine methyl ester, (O- 

3975 Me)serine methyl ester, (O-Me)homoserine methyl ester, homoserine lactone, isoleucine 
methyl ester, leucine methyl ester, norleucine methyl ester, norvaline methyl ester, 
cyclohexylalanine methyl ester, phenylalanine methyl ester, or glutamic acid dimethyl ester. 



3980 




Preparation 2 
4-Bromo-2-phenvl benzovl methionine methvl ester 

Preparation 2A 

3985 4-Bromo-2-phenylbenzoic acid methvl ester 

A solution of methyl 4-amino-2-phenylbenzoic acid (1.0 equivalent) in dilute aqueous HBr 
is treated with NaN02 (1.1 equivalents) to form the diazonium salt. The reaction is treated 
with CuBr (1.1 equivalents) and heated. When judged complete by TLC analysis, the 
mixture is extracted into ethyl acetate which is dried and evaporated. The title arylbromide i 

3990 purified by chromatography on silica gel. 
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Preparation 2B 
4-Bromo-2-phenvlbenzoic acid 
To a solution of the resultant compound from Preparation 2 A ( 1.0 equivalent) in a 3; 1 
3995 mixture of tetrahydrof uran (THF) and water is added an excess ( 1 .5 equivalents) of LiOH. 
When hydrolysis is judged complete by TLC analysis, the solvent is evaporated and the 
remaining aqueous layer is acidified to pH = 3 and extracted into ethyl acetate which is dried 
and evaporated prior to purification by chromatography on silica gel. 

4 °0? Preparation 2C 

4-Bromo-2 -phenvlbenzovl methionine methvl ester 
To a solution of the resultant compound from Preparation 2B (1.0 equivalent) in 
dimethylformamide (DMF) is added 3-hydroxy-l,2,3-benzotriazin-4(3H)-one (1.5 
equivalents) followed by methionine methyl ester (1.0 equivalent) and l-(3- 

4005 dimehtylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.5 equivalents). When judged 
complete by TLC analysis, the reaction is taken up in ethyl acetate which is washed by IN 
HC1 and saturated brine, and then is dried and evaporated. The crude reaction mixture is 
purified by column chromatography to afford the title product. 

4010 Preparation 2D 

4-Bromo-2-phenvlbenzoyI methionine methvl ester alternate procedure 
A solution of 4-amino-2-phenylbenzoyl methionine methyl ester (1.0 equivalent) in dilute 
aqueous HBr is treated with NaN02 (1.1 equivalents) to form the diazonium salt. The 
reaction is treated with CuBr (1.1 equivalents) and heated. When judged complete by TLC 

4015 analysis, the mixture is extracted into ethyl acetate which is dried and evaporated. The title 
arylbromide is purified by chromatography on silica gel. 

Preparation 3 
Arvlbromides of the formula B-Br 
4020 The anilines from Table 1 (B-NH2) are reacted according to the procedures of Preparation 2 
to provide the arylbromides listed in Table 2. 
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4025 Example 1 

4-f(^-2-Pyrrolidone-5-aminomethvlcarbonyl)amino-2-phen methionine 

Example 1A 

Methyl 4^f(S)-2-Pvrrolidone-5-aminomethvlcarbonvl)amino-2-phenvlbenzoate 
4030 To a solution of methyl 4-amino-2-phenylbenzoate hydrochloride (1.0 equivalent) in toluene 
is added triphosgene (0.33 equivalent) and the mixture is heated at reflux until judged 
complete by TLC analysis. The intermediate is reacted without further purification with (S)- 
5-aminomethyl-2-pyrrolidone (1.0 equivalent) and triethylamine (2.0 equivalents). When 
judged complete by TLC analysis, the reaction is taken up in ethyl acetate and washed with 
4035 IN HC1 and brine, evaporated, and purified by chromatography on silica gel. 

Example IB 

4-((5^-2-Pvirolidone-5-aminomethylcarbonyl)amino-2-phenvlbenzoic acid 
To a solution of the resultant compound from Example 1 A (1.0 equivalent) in a 3:1 mixture 
4040 of tetrahydrofuran (THF) and water is added an excess (1.5 equivalents) of LiOH. When 
hydrolysis is judged complete by TLC analysis, the solvent is evaporated and the remaining 
aqueous layer is acidified to pH = 3 and extracted into ethyl acetate which is dried and 
evaporated prior to purification by chromatography on silica gel. 

4045 Example 1C 

4-rfy)-2"P vrrolidone-5-aminomethvlcarbonynamino-2-phenvlbenzovl methionine methvl 

ester 

To a solution of the resultant compound from Example IB (1.0 equivalent) in 
dimethylformamide (DMF) is added 3-hydroxy- 1 ,2,3-benzotriazin-4(3H)-one (1.5 
4050 equivalents) followed by methionine methyl ester ( 1 .0 equivalent) and l-(3- 

dimehtylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.5 equivalents). When judged 
complete by TLC analysis, the reaction is taken up in ethyl acetate which is washed with IN 
HC1 and saturated brine, and then is dried and evaporated. The crude reaction mixture is 
purified by column chromatography to afford the title product. 

4055 
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Example ID 

4-ff,SV2-Pvrrolidone-5-aminom methionine methyl 

ester, alternate preparation 
To a solution of 4-amino-2-phenylbenzoyl methionine methyl ester (1 .0 equivalent) in 
4060 methylene chloride is added a solution of phosgene in toluene (1.0 equivalent) and 

triethylamine (2.0 equivalents). The intermediate is reacted without further purification with 
(S>5-aminomethyl-2-pyrrolidone (1.0 equivalent) and triethylamine (1.0 equivalent). When 
judged complete by TLC analysis, the reaction is taken up in ethyl acetate and washed with 
IN HC1 and brine, evaporated, and purified by chromatography on silica gel. 

4065 

Example IE 

4-( ( ^-2-Pvrrolidone-5-aminomethylcaibonyDainino-2-phenyIbenzoyl methionine 
To a solution of the resultant compound from Example 1C in a 3: 1 mixture of THF and 
water is added an excess of LiOH (1.5 equivalents). When hydrolysis is judged complete 
4070 by TLC analysis, the solvent is evaporated and the remaining aqueous layer is acidified to 

pH = 3 and extracted into ethyl acetate which is dried and evaporated prior to purification by 
chromatography on silica gel. 



Example 2 

4-( ( ^-2-Pyirolidone-5-aminomethylthiocarbonynaminO"2-phenylbenzoyl methionine 
The title compound is prepared as described in Example 1 with the exception that 
triphosgene (0.33 equivalent) is replaced by thiophosgene (1.0 equivalent). 

4080 



4075 





MeS 



Example 3 
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4-(fSV2-Pvrrnlidn ne-5-aminomethvlsulfinvnaminn-2-phenvlbenzovl methionine 

4085 

Example 3 A 

4-f(^V2-PyiTolidone- 5-aminomethvlsulfinvnaminQ-2-phenvlbenzovl methionine methyl 

ester 

To a solution of 4-amino-2-phenylbenzoyl methionine methyl ester (1.0 equivalent) in 
4090 methylene chloride is added thionyl chloride ( 1 .0 equivalent) and triethylamine (2.0 

equivalents). After the amine has fully reacted, (5)-5-aminomethyl-2-pyrrolidone ( 1 .0 
equivalent) is added. When the reaction is judged complete by TLC analysis, the product is 
isolated as described in Example 1 A and purified by chromatography on silica gel. 

4095 Example 3B 

4-((^-2- Pvrrolidone-5-aminomethylsulfinyl)amino-2-phenvlbenzoyl methionine 
To a solution of the resultant compound from Example 3A in a 3: 1 mixture of THF and 
water is added an excess of LiOH ( 1 .5 equivalents). When hydrolysis is judged complete 
by TLC analysis, the solvent is evaporated and the remaining aqueous layer is acidified to 

4100 pH = 3 and extracted into ethyl acetate which is dried and evaporated prior to purification by 
chromatography on silica gel. 




4105 Example 4 

4-((S)-2-Pvirolidone-5-aminomethvlsulfonynamino-2-phenvlbenzovl methionine 

Example 4 A 

4-((SV2-Pyr rolidone-5-aminomethylsulfonynamino-2-phenvlbenzoyl methionine methyl 

4110 ester 

To a solution of 4-amino-2-phenylbenzoyl methionine methyl ester (1.0 equivalent) in 
methylene chloride is added sulfuryl chloride (1.0 equivalent) and triethylamine (2.0 
equivalents). After the amine has fully reacted, (5)-5-aminomethyl-2-pyrrolidone (1.0 
equivalent) is added. When the reaction is judged complete by TLC analysis, the product is 

4115 isolated as described in Example 1 A and purified by chromatography on silica gel. 
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Example 4B 

4-rrSV2-Pvrrolidone-5-aminoi7 ^thy^ 

pster. alternate procedure 

4 120 A solution of 1 equivalent of 4-amino-2-phenylbenzoyl methionine methyl ester ( 1 .0 

equivalent) and sulfuryl chloride (1.0 equivalent) in acetonitrile with a catalytic amount of 
antimony(V) chloride is heated to reflux until judged complete by TLC analysis. The 
solution is then cooled, filtered, and all volatiles are removed under reduced pressure. The 
residue is taken up in dichloromethane and treated with triethylamine ( 1 equivalent and (5)- 

4125 5-aminomethyl-2-pyrrolidone (1.0 equivalent). When the reaction is judged complete by 
TLC analysis, the product is isolated as described in Example 1 A and purified by 
chromatography on silica gel. 

Example 4C 

4130 4-« - SV2-Pvrrolidone-5-aminomethvlsiilfonvnamino-2-phenv lbenzovl methionine methyl 

ester 

The resultant compound from Example 4A is hydrolyzed according to the procedure of 
Example IB to give the title product. 

4135 




MeS 

Example 5 

4-ff^-2-PvrrolidQne-5-methvlaminosulfonvl V2-phenvlbenzovl methionine 

4140 Example 5 A 

4-Chlorosulfonvl-2-phenvlbenzoic acid methvl ester 
To a solution of methyl 4-amino-2-phenylbenzoate (1.0 equivalent) in concentrated HC1 is 
added a solution of sodium nitrite (1.1 equivalents) until an excess of nitrous acid persists. 
The chlorodiazonium salt is poured into a solution of sulfur dioxide (10 equivalents), copper 

4145 (II) chloride (0.5 equivalent) and KC1 (1.1 equivalents) in dioxane. When TLC analysis 
indicated that the reaction is complete, the mixture is diluted with water and extracted into 
benzene which is dried and evaporated to give the title sulfonyl chloride 
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Example 5B 

4150 4-f(5)-2-F^ rrolidone-5-aminomethvnsulfonvn-2-phenylhenzoic acid methyl ester 

To a solution of the resultant compound from Example 5 A (1.0 equivalent) in methylene 
chloride is added (S)-5-aminomethyl-2-pyrrolidone (1.0 equivalent) and triethylamine (1.0 
equivalent). When the reaction is judged complete by TLC analysis, the solvent is 
evaporated and the residue is purified by chromatography on silica gel. 



4155 



4160 



Example 5C 

4-(f^-2-Pyrrolidone-5-aminomethyl > )sulfonylV2-phenylbenzoic acid 
The resultant compound from Example 5B is hydrolyzed according to the procedure of 
Example IB to give the title product. 



Example 5D 

4-f f5^-2-Pyrrolidone-5-aminomethyl)sulfonyn-2-phenvlbenzovl methionine methyl ester 
To a solution of the resultant compound from Example 5C (1.0 equivalent) in (DMF) is 
added 3-hydroxy-l,2,3-benzotriazin-4(3H)-one (1.5 equivalents) followed by methionine 
4 165 methyl ester ( 1 .0 equivalent) and l-(3-dimethylaminopropyl)-3-ethylcarbodiimide 

hydrochloride (1.5 equivalents). When judged complete by TLC analysis, the reaction is 
taken up in ethyl acetate which is washed by IN HC1 and saturated brine, and then is dried 
and evaporated. The crude reaction mixture is purified by column chromatography to afford 
the title product. 

4170 

Example 5E 

4-((y)-2-Pv n-olidone-5-aminomethylcarbonyl)amino-2"phenvlbenzovl methionine methvl 

ester, alternate preparation 
To a solution of 4-amino-2-phenylbenzoyl methionine methyl ester ( 1 .0 equivalent) in 
4175 concentrated HC1 is added a solution of sodium nitrite (1.1 equivalents) until an excess of 
nitrous acid persists at which time the chlorodiazonium salt will be treated with gaseous 
sulfur dioxide and copper (II) chloride to give the sulfonyl chloride (0. 1 equivalent). This 
intermediate is reacted with (S)-5-aminomethyl-2-pyrrolidone (1.0 equivalent) and 
triethylamine (1.0 equivalent) according to the procedure of Example 5B to give the title 
4180 compound. 

Example 5F 

4-ff^-2-FVrrolidon e-5-aminomethylcarbonvnamino-2-phenylbenzovl methionine 
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To a solution of the resultant compound from Example 5D ( 1.0 equivalent) in a 3: 1 mixture 
4185 of THF and water is added an excess of LiOH (1.5 equivalents)-. When hydrolysis is 

judged complete by TLC analysis, the solvent is evaporated and the remaining aqueous layer 
is acidified to pH = 3 and extracted into ethyl acetate which is dried and evaporated prior to 
purification by chromatography on silica gel. 



4190 



CONHMet 
Example 6 

4-(2-pvridvloxvV2-phenvlbenzovlmethionine 

4195 Example 6A 

4-Hvdroxv-2-phenvlbenzoic acid methvl ester 
A solution of methyl 4-amino-2-phenylbenzoate (1.0 equivalent) in dilute aqueous H2SO4 is 
treated with NaN02 (1.1 equivalents) until an excess of nitrous acid persists to form the 
diazonium salt. This salt is then diluted further with water and heated. The mixture is 

4200 extracted into ethyl acetate which is dried and evaporated. The title ester is purified by 
chromatography on silica gel. 

Example 6B 

4-(2-PvridvloxyV2-phenvlbenzoic acid methvl ester 
4205 A solution of the resultant phenol from Example 6A ( 1 .0 equivalent) is treated with 2- 

bromopyridine ( 1 .0 equivalent) in the presence of a NaH ( 1 .0 equivalent), or K2CO3 (2.0 
equivalents) and copper (1.0 equivalent) in DMF or pyridine. The product is isolated by 
removal of the solvent and chromatography on silica gel. 

4210 Example 6C 

4-f2-PvridvloxvV2-phenvlbenzoic acid 
A solution of the resultant ester from Example 6B ( 1 .0 equivalent) in aqueous methanol is 
treated with NaOH (2.0 equivalents) and stirred until the reaction is deemed complete by 
TLC analysis. The mixture is acidified, diluted with water, and extracted into ethyl acetate 

4215 which is dried and evaporated. Chromatography on silica gel provides the title product. 



Example 6D 
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4-(2-PvridvloxvV2-phenylbenzovlmethionine methvl ester 
The resultant product from Example 6C is coupled to methionine methyl ester according to 
4220 the procedure of Example 1C to give the title compound. 



4-(2-PvridvloxvV2-phenylben7Qvlmethionine methyl ester, alternate procedure 
A solution of 4-amino-2-phenylbenzoyl methionine methyl ester (1.0 equivalent) in dilute 

4225 aqueous H2SO4 is treated with NaN02 (1.1 equivalents) until an excess of nitrous acid 

persists to form the diazonium salt. This salt is then diluted further with water and heated to 
form the phenol which is purified by chromatography on silica gel. A solution of this 
phenol (1.0 equivalent) is treated with 3-bromopyridine (1.0 equivalent) in the presence of a 
NaH (1.0 equivalent), or K2CO3 (2.0 equivalents) and copper (1.0 equivalent) in DMF or 

4230 pyridine. The product is isolated by removal of the solvent and chromatography on silica 



Example 6F 
4-f2-pyridyloxyV2-phenvlbenzoylmethionine 
4235 The resultant compound from Example 6E is hydrolyzed according to the procedure of 
Example IB to give the title compound. 



Example 6E 



gel. 




4240 



Example 7 

4-G-pvridvlmethylenoxyV2-phenylbenzovlmethionine 
The title compound is prepared as described in Example 6 with the exception that 2- 
bromopyridine is replaced by 3-chloromethylpyridine hydrochloride. 



4245 




> 



MeS 
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Example 8 

4 25o 4-rr^-2-PvrroliHnne- < >-amino nipthvncarhonvloxv-2-DhenvIhen7,ovl methignine 

Hxam ple 8A 

4-{f^-7-Pvrrnlidone-5-aminometh v n^ ar ^ nvloxv - 2 - phenvlbenzovl methionine methyl ester 
To a solution of 4-hydroxy-2-phenylbenzoyl methionine methyl ester ( 1 .0 equivalent) from 

4255 Example 6E in methylene chloride is added a solution of phosgene in toluene ( 1 .0 

equivalent) and p-dimethylaminopyridine (2.0 equivalents). When the reaction is judged 
complete by TLC analysis, the solvent is evaporated with toluene chasers. The 
chloroformate is reacted without further purification with (5)-5-aminomethyl-2-pyrrolidone 
(1.0 equivalent) and triethylamine (1.0 equivalent) in dichloromethane. When judged 

4260 complete by TLC analysis, the reaction is taken up in ethyl acetate and washed with IN HCl 
and brine, evaporated, and purified by chromatography on silica gel. 

Example 8B 

4-((^-2-Pvrmlirione-5-arhinomethvnca rhonvloxv-2-t)henvlbenzoyl methionine 
4265 The resultant compound from Example 8A is hydrolyzed according to the procedure of 
Example IB to give the title product. 



H 3 




4270 

Example 9 

4-rr.^-2-PviTolidone.-S-arninomethynthiocarbon v loxv-2-phenvlhenzovl methionine methyl 

ester 

The title compound is prepared as described in Example 8 with the exception that phosgene 
4275 in toluene is replaced by thiophosgene. 
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4 280 Example 10 

4-((SV2-Pvrrolid one-5-aminomethynsulfinvloxvV2-phenvlbenzovl methionine 
The title compound is prepared as described in Example 8 with the exception that phosgene 
in toluene is replaced by thionyl chloride. 

4285 




Example 1 1 

4-rrSV2-F^n-olido ne-5"aminomethyl)sulfonvloxyV2-phenylben2ovl methionine 
4290 The title compound is prepared as described in Example 8 with the exception that phosgene 
in toluene is replaced by sulfuryl chloride. 




CONHMet 

4295 

Example \2 

4-( f 3-PyridylmethylenthioV2-phenylbenzovlmethionine 
Example 12A 

4300 4-Mercapto- 2-phenvlbenzoic acid methy l ester 

A solution of methyl 4-amino-2-phenylbenzoic acid (L0 equivalent) in dilute aqueous 
H2SO4 is treated with NaNC>2 (1.1 equivalents) to form the diazonium salt. The reaction is 
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treated with S 8 (10 equivalents) and heated. The mixture is extracted into ethyl acetate 
which is dried and evaporated. The tide thiophenol is purified by chromatography on silica 
4305 gel. 



Exam ple 12B 

4-(2-PvridvlmethvlenthioV2-p henvlbenzoic acid methyl ester 
4310 A solution of the resultant thiophenol (1.0 equivalent) from Example 12A is treated with 2- 
chloromethylpyridine hydrochloride (1.0 equivalent) in the presence of a NaH (2.0 
equivalents), or K2CO3 (3.0 equivalents in DMF or pyridine. The product is isolated by 
removal of the solvent and chromatography on silica gel. 



4315 



4320 



Example 12C 
4-f2-PvridvlthiomethvlenV2-phenvlbenzoic acid 
The resultant compound from Example 12B is hydrolyzed according to the procedure of 
Example 6C to give the title acid. 



Example 12D 

4-(2-PvridvlthiomethvlenV2-phenvlbenzovlmethionine methyl ester 
The resultant product from Example 12C is coupled to methionine methyl ester according to 
4325 the procedure of Example 1C to give the title compound. 



Example 12E 

4-(2-PvridvlthiomethvlenV2-phenvlbenzovlm ethionine methyl ester, alternate procedure 1 
4330 A solution of 4-amino-2-phenylbenzoyl methionine methyl ester ( 1 .0 equivalent) in dilute 
aqueous H2SO4 is treated with NaNC>2 (1.1 equivalents) to form the diazoniurn salt. The 
reaction is treated with Sg (10 equivalents) and heated. The mixture is extracted into ethyl 
acetate which is dried and evaporated to afford 2-phenyl-4-mercaptobenzoyl-methionine 
methyl ester. The thiophenol is purified by chromatography on silica gel. A solution of this 
4335 thiophenol ( 1 .0 equivalent) is treated with 2-chloromethylpyridine hydrochloride ( 1 .0 

equivalent) in the presence of a NaH (2.0 equivalents), or K2CO3 (3.0 equivalents) in DMF 
or pyridine. The product is isolated by removal of the solvent and chromatography on silica 
gel. 
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4340 

Example 12F 

4-(2-PyridvlthiomethvlenV2-phenylbenzovlmethionine methyl ester, alternate procedure 2 
Methyl 4-amino-2-phenylbenzoate (100 mmol) is mixed in 50% sulfuric acid, and is cooled 
by a ice- water bath. To the above mixture with good stirring is added slowly a cold solution 

4345 of sodium nitrite (1 10 mmol) in water, the reaction temperature is kept under 10 °C. 

Powdered anhydrous sodium carbonate (100 mmol) is carefully added to the cold reaction 
mixture in small portions, until the reaction mixture reaches pH 7 to 8. Then, the reaction 
mixture is added in small portions to a solution of sodium p-methoxybenzylsulfide 
(prepared from reaction 1 10 mmol of p-methoxybenzylthiol with 55 mmol of 2.0 M NaOH 

4350 aqueous solution). After completion of the addition, the reaction mixture is refluxed until 

judged complete by TLC analysis. The reaction mixture is then extracted with ether, and the 
organic extracts are washed sequentially with aqueous sodium carbonate solution, water and 
brine, dried with anhydrous magnesium sulfate, filtered, and concentrated in vacuo. The 
residue is then purified by column chromatography on silica gel. The product thus obtained 

4355 is dissolved in methanol and water , followed by addition of lithium hydroxide (200 mmol), 
and the mixture is refluxed until hydrolysis is judged complete by TLC analysis. The 
reaction mixture is then acidified with 6 N HC1, and extracted into ethyl acetate. The 
organic extracts are washed with brine, dried with anhydrous sodium sulfate, and 
concentrated in vacuo. The crude product obtained is redissolved in methylene chloride, 

4360 followed by addition of 1 -(3-dimethylaminopropyl)-3-ethylcarbodiimide (1.1 equivalent) 
and 1-hydroxybenzotriazol (1.2 equivalent). The reaction is stirred until it is judged , 
complete by TLC analysis, and then is diluted with ether. The mixture is washed with 
water, brine, dried over anhydrous magnesium sulfate, filtered, and concentrated in vacuo. 
The residue is then purified by column chromatography on silica gel. The resulting product 

4365 is dissolved in trifluoroacetic acid and anisole ( 1 .5 equivalent), and mercury diacetate ( 1 .2 
equivalent) is added. After TLC shows no starting material left, the reaction mixture is 
diluted with ether, washed with water, brine, dried over anhydrous magnesium sulfate, 
filtered, and concentrated in vacuo. The resulting crude material is purified by column 
chromatography to afford 2-phenyl-4-mercaptobenzoyl-methionine methyl ester. A solution 

4370 of this thiophenol ( 1 .0 equivalent) is treated with 2-chloromethylpyridine hydrochloride ( 1 .0 
equivalent) in the presence of a NaH (2.0 equivalents), or K2CO3 (3.0 equivalents) in DMF 
or pyridine. The product is isolated by removal of the solvent and chromatography on silica 
gel. 

4375 Example 12G 

4-f3-Pvridylthiomethvlen)-2-phenylbenzovlmethionine 
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The resultant compound from Example 12D is hydrolyzed according to the procedure of 
Example IB to give the title product. 

4380 
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4385 



4410 




CONHMet 



Example 13 
4-(2-FVridylthioV2-phenvlbenzovlmethionine 



Example 13A 
4-Fluoro-2-phenyl benzoic acid methyl ester 
A solution of methyl 4-amino-2-phenylbenzoate (1.0 equivalent) in dilute aqueous HBF4 is 
treated with NaNC>2 (1.1 equivalents) until an excess of nitrous acid persists. The mixture 
4390 is extracted into ethyl acetate which is dried and evaporated. The title ester is purified by 
chromatography on silica gel. 

Example 13B 
4rFluoro-2-phenyl benzoic acid 
4395 The resultant compound from Example 13A is hydrolyzed according to the procedure of 
Example 6C to give the title acid. 

Example 13C 
4-Fluoro-2-phenyl benzoyl methionine methyl ester 
4400 The resultant product from Example 13B is coupled to methionine methyl ester according to 
the procedure of Example 1C to give the title compound. 

Example 13D 

4-(2-PyridylthioV2-phenyl benzoyl methionine methyl ester 
4405 A mixture of the resultant fluorobenzoate from Example 13C (1.0 equivalent) and 2- 

mercaptopyridine (1.0 equivalent) is treated with K2CO3 (2.0 equivalents) or NaH (1.0 
equivalent) in DMF or DMSO and is stirred until the reaction is judged complete by TLC 
analysis. The mixture is diluted with water and extracted into ethyl acetate which is dried 
and evaporated. Chromatography of the residue on silica gel affords the title compound. 



Example 13E 

4-(2-Pvridylthio)-2-phenvl benzoyl methionine methyl ester, alternate procedure 1 
A solution of 4-amino-2-phenylbenzoyl methionine methyl ester (1.0 equivalent) in dilute 
aqueous H2SO4 is treated with NaNC>2 (1.1 equivalents) to form the diazonium salt. The 
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4415 reaction is treated with Ss (10 equivalents) and heated. The mixture is extracted into ethyl 
acetate which is dried and evaporated. The title thiophenol is purified by chromatography 
on silica gel. A solution of this thiophenol (1.0 equivalent) is treated with 2-bromopyridine 
hydrobromide (1.0 equivalent) in the presence of a NaH (2.0 equivalent), or K2CO3 (3.0 
equivalents in DMF or pyridine. The product is isolated by removal of the solvent and 

4420 chromatography on silica gel. 

Example 13F 

4-( r 2-Pvridvlthio)-2-phenyl benzoyl methionine methyl ester, alternate procedure 2 
A solution of the resultant thiophenol from Example 12A ( 1.0 equivalent) is treated with 2- 
4425 bromopyridine hydrobromide ( 1 .0 equivalent) in the presence of a NaH (2.0 equivalents), 
or K2CO3 (3.0 equivalents) in DMF or pyridine. The product is isolated by removal of the 
solvent and chromatography on silica gel. The resultant ester is hydrolyzed according to the 
procedure of Example 6C and then is coupled to methionine methyl ester according to the 
procedure of Example 1C to give the title compound. 



4430 



4435 



Example 13G 
4-(2-FVridylthioV2-phenylbenzoylmethionine 
The resultant compound from Example 13D is hydrolyzed according to the procedure of 
Example IB to give the title product. 




CONHMet 



Example 14 

4440 4-f2-Pvridylsulfonvn-2-phenylbenzoylmethionine 

Example 14A 

4-f2-PvridvlsulfonylV2-phenylbenzoic acid methyl ester 
A solution of 4-(2-pyridylthio)-2-phenylbenzoic acid methyl ester (Example 13F) is 
4445 carefully treated with two equivalents of meta-chloroperbenzoic acid in methylene chloride at 
low temperature and the reaction is then quenched with aqueous Na2SC>3 when judged 
complete by TLC analysis. The layers are separated and the organic phase is extracted with 
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aqueous NaHCC>3 to remove the m-chlorobenzoic acid. The product is isolated by removal 
of the solvent and is purified by chromatography on silica gel. 

4450 

Example 14B 
4-(2-PyridylsulfonvlV2-phenvlbenzoic acid 
The resultant compound from Example 14A is hydrolyzed according to the procedure of 
Example 6C to give the title acid. 

4455 

Example 14C 

4-(2-pvridylsulfonylV2-phenvlbenzovlmethionine methyl ester 
The resultant product from Example 14B is coupled to methionine methyl ester according to 
the procedure of Example 1C to give the title compound. 

4460 

Example 14D 
4-(2-Pvridvlsulfonvn-2-phenvlbenzoylmethionine 
The resultant compound from Example 14C is hydrolyzed according to the procedure of 
Example IB to give the title product. 

4465 




Example 15 

4470 4-(3-PyridylthiomethvlenV2-phenvlhenzovlmethionine 

The title compound is prepared from the resultant product of Example 12B using the 
procedures from Example 14. 



4475 




Example 16 

4-rf2-Aminopvridvnmethvlenel-2-p hen ylbenzovlmethionine 
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4480 Example 16A ' 

2-Phenvlterephthalic acid mono methyl ester 
A solution of 4-bromo-2-phenylbenzoic acid methyl ester (1.0 equivalent), Pd(OAc)2 (0.05 
equivalent) and DPPE ( i .0 equivalent) is heated in DMF to 65° C under 4 atm. of carbon 
monoxide until TLC analysis indicates that the reaction is complete. The reaction mixture is 

4485 poured into water and extracted with ethyl acetate which is dried and evaporated. The 
product is purified by chromatography on silica gel. 

Example 16B 

4-(HvdroxvmethvlV2-phenvlbenzoic acid methyl ester 
4490 The resultant acid from Example 16A ( 1 .0 equivalent) is treated with a slight excess of N- 
methylmorpholine (1. 1 equivalent) and isobutylchloroformate (1.0 equivalent) in THF at 0° 
C. The mixture is then treated with NaBFU (1.0 equivalent) and aqueous NaHC03 and 
stirred at 0° C until the reaction is judged complete by TLC analysis. The mixture is poured 
into dilute aqueous acid and extracted into ethyl acetate which is dried and evaporated. The 
4495 product is purified by chromatography on silica gel. 



Example 16C 
4-(HydroxymethvlV2-phenvlbenzoic acid 
The resultant compound from Example 16B is hydrolyzed according to the procedure of 
4500 Example 6C to give the title acid. 

Example 16D 

4-fHvdroxvmethvlV2-phenvlbenzovl methionine methyl ester 
The resultant product from Example 16C is coupled to methionine methyl ester according to 
4505 the procedure of Example 1C to give the title compound. 



Example 16E 
4-formyl-2-phenylbenzovl methionine methyl ester 
45 10 A mixture of the resultant alcohol from Example 1 6D ( 1 .0 equivalent), N- 

methylmorpholine-N-oxide (1.5 equivalents) , molecular sieves, and a catalytic amount of 
TPAP is stirred in a CH2Cl2/acetonitrile mixture until the reaction is judged complete by 
TLC analysis. The mixture is diluted with ethyl ether and filtered through Si02- The 
product is purified by chromatography on silica gel. 

4515 
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Example 16F 

4-(formvlV2-p he nvlbenzovl methionine methyl ester, alternate procedure 
A mixture of (2-phenyl-4-bromobenzoyl) methionine methyl ester ( 100 mmol), 4,4,6- 

4520 trimethyl-2- vinyl- 1 ,3,2-dioxaborinane (100 mmol), tetrakis(triphenylphosphine)palladium 
(0) (3 mmol) in toluene and 2 M sodium carbonate in water (100 mL) is heated at 80 °C until 
the starting methyl ester disappears. The resulting mixture is extracted with ether, and 
washed with water, brine, dried over anhydrous magnesium sulfate, filtered, and 
concentrated in vacuo. The residue is then purified by column chromatography on silica 

4525 gel. To a solution of the resulting vinyl compound in dioxane/water (4/1) is added osmium 
tetraoxide (0.03 equivalent), N-methylmorpholine N-oxide (3 equivalents), and the reaction 
is stirred at 25 °C until TLC analysis shows the reaction to be complete. The reaction 
mixture is extracted with ether, which is washed with water and brine, dried over anhydrous 
magnesium sulfate, filtered, and concentrated in vacuo. The residue is then purified by 

4530 column chromatography on silica gel to afford the title product. 



Example 16G 

4-(HvdroxvmethylV2-phenvlbenzoyl methionine methyl ester, alternate procedure 
4535 To a solution of the resultant compound from Example 16E in ethanol at 0 °C is added 

sodium borohydride (0.5 equivalent), and the reaction is stirred at 0 °C until TLC analysis 
shows the reaction to be complete. The reaction mixture is extracted with ether, which is 
washed with water and brine, dried over anhydrous magnesium sulfate, filtered, and 
concentrated in vacuo. The residue is then purified by column chromatography on silica gel 
4540 to afford the title product. 



Example 16H 

4-f(2-Aminopyridvl > >methylenel-2-phenylbenzoylmethionine methyl ester 
4545 A mixture of the resultant aldehyde from Example 16E (1.0 equivalent), 2-aminopyridine 
( 1 .0 equivalent) and NaCNBH3 (1.5 equivalents) in methanol/acetic acid is stirred until the 
reaction is judged complete by TLC analysis. The mixture is poured into aqueous NaHC03 
and extracted into ethyl acetate which is dried and evaporated. Chromatography of the 
residue on silica gel affords the title compound. 

4550 

Example 161 

4-[(2-Aminopyridyl)methvlenel-2-phenylbenzovlmethionine 



-264- 



WO 98/50029 



PCT/US98/09296 



The resultant compound from Example 16H is hydrolyzed according to the procedure of 
4555 Example IB to give the title product. 



4565 



4570 




CONHMet 



4560 Example 17 

4-ff3-arninomethylpvridvnmethylenel-2-phenvlbenzoylmethionine 
Using the procedures of Examples 16F-G and replacing 2-aminopyridine with 3- 
v aminomethylpyridine affords the title product. 




Example 18 

4-((^-2-Pyrrolidone-5-aminomethylcarb^ methionine 



Example 18 A 

4-(Azidomethyl>2-phenylbenzoyl methionine methyl ester 
To triphenylphosphine (1.0 equivalent) in tetrahydrofuran (THF) at -78° C is added diethyl 
azodicarboxylate (1.0 equivalent) in THF. To this mixture is added a solution of hydrazoic 
4575 acid in benzene (2.0 equivalents) and then the resultant compound from Example 16D (1.0 
equivalent). After one hour the mixture was warmed to room temperature, stirred until the 
reaction is judged complete by TLC analysis, evaporated and chromatographed on silica gel 
to afford the title product. 

4580 Example 18B 

4-(AminomethyO-2-phenylbenzovl methionine methyl ester 
To the resultant compound from Example 18A in methanol is added triethylamine (3.0 
equivalent) and propane 1,3-dithiol (3.0 equivalents). After the reaction is judged complete 
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by TLC analysis, the mixture is filtered and evaporated. Chromatography of the residue on 
4585 silica gel provides the title product. 

Example 18C 

4-ff^-2-Pvrrolidone-5-aminomethvlcarbonvnaminomethyl-2-phenvlbenzovl methionine 

methyl ester 

4590 To a solution of the resultant compound from Example 18B (1.0 equivalent) in methylene 
chloride is added triphosgene (0.33 equivalent) and triethyl amine (2.0 equivalents). This 
intermediate is reacted without further purification with (S)-5-aminomethyl-2-pyrrolidone 
( 1 .0 equivalent) and triethylamine ( 1 .0 equivalent). When judged complete by TLC 
analysis, the reaction is taken up in ethyl acetate and washed with IN HC1 and brine, 

4595 evaporated, and purified by chromatography on silica gel. 

Example 18D 

4-f(5)-2-Pyirolidone-5-airiinomethylcarbonynaminomethyl-2-phenylbe^ methionine 
The resultant compound from Example 18C is hydrolyzed according to the procedure of 
4600 Example IB to give the title product. 




4605 Example 19 

4-f(Sy2-Pyrrolidone-5-aminomethy^ methionine 
The title compound is prepared as described in Example 18 with the exception that 
triphosgene (0.33 equivalent) is replaced by thiophosgene (1.0 equivalent). 

4610 
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4615 



Example 20 

4-ff5V2-Pvrrolidone-5-a^ methionine 
The title compound is prepared as described in Example 18 with the exception that 
triphosgene (0.33 equivalent) is replaced by thionyl chloride ( 1 .0 equivalent). 



4620 




MeS 



Example 21 

4-(f5)-2-Pvn-olidone-5-arninomethvlsulfonvDaminomethvl-2-phenvlbe nzovl methionine 
Using the Procedure of Example 4 with the resultant compound from Example 18B affords 
the title product. 



4625 




MeS 



Example 22 

4630 4-fm-2-Pvn-olidone-5-aminomethvncarbonvloxvm ethvleneV2-phenvlbenzovl methionine 
Using the procedure of Example 8 with the resultant compound from Example 16D provides 
the title product. 




4635 



MeS 



Example 23 
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4-((5)-2-P vrrolidone-5-aminomethvlUhiocarbonylQxymethyleneV2-pte 

methionine 



Using the procedure of Example 8 with the resultant compound from Example 16D and 
replacing triphosgene (0.33 equivalent) with thiophosgene (1.0 equivalent) provides the title 
4640 product. 



4-Amino-2-phenylbenzoyl methionine (LO equivalent) methyl ester and 2-bromopyridine 
4650 hydrobromide (1 .0 equivalent) in pyridine are heated until the reaction is judged complete by 
TLC analysis. The solvent is evaporated and the residue is taken up in ethyl acetate which is 
washed with water and brine, dried, and evaporated. Chromatography on silica gel affords 
the title product. 




4645 



Example 24 

4-(2-AminopyridylV2-phenvlbenzovlmethionine 



Example 24A 

4-(2-AminopyridylV2-phenvlbenzoylmethionine methyl ester 



4655 



Example 24B 
4-(2-Aminopyridyl)-2-phepylbenzoylmetbionine 
The resultant compound from Example 24A is hydrolyzed according to the procedure of 
Example IB to give the title product. 



4660 




Example 25 

4"(3-Aminomethylpyridyn-2-phenvlbenzoylmethionine 



4665 



Example 25A 

4-(3-Aminomethylpyridvn-2-phenvlbenzoylmethionine methyl ester 
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A mixture of 3-pyridinecarboxaldehyde (1.0 equivalent), 4-amino-2-phenylbenzoyl 
methionine methyl ester ( 1 .0 equivalent) and NaCNBH* ( 1 .0 equivalent) in methanol/acetic 
acid is stirred until the reaction is judged complete by TLC analysis. The mixture is poured 
4670 into aqueous NaHC0 3 and extracted into ethyl acetate which is dried and evaporated. 
Chromatography of the residue on silica gel affords the tide compound. 

Example 25B 

^G-Aminornpthvlpvridvl V^-phenvlben/nvlmethionine 
4675 The resultant compound from Example 25A is hydrolyzed according to the procedure of 
Example IB to give the title product. 




4680 

Example 26 

4-[r4-aminomethvlpvridvnmethvlene1-2-phe nylhen7.ovlmethionine 
Using the procedures of Examples 25 with the resultant amine from Example 18B and 3- 
pyridinecarboxaldehyde affords the title product. 

4685 




Example 27 

4690 4-f3-Pvridvloxvmethvlene V2-phenvlben7nvlmethionine 

Example 27 A 

&-(p-f oluenesulfonvloxvV2-phenvlbenzo vlmethionine methvl ester 
The resultant compound from Example 16D (1.0 equivalent) and p-toluenesulfonyl chloride 
4695 ( 1 .0 equivalent) in pyridine are stirred until the reaction is judged complete by TLC analysis. 
The solvent is evaporated and the residue is taken up in ethyl acetate which is washed with 
water and brine, dried, and evaporated. Chromatography on silica gel affords the title 
product. 
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4700 Example 27B 

4-(3-Pvridy[oxvmethyleneV2-phenvlbenzovlmethionine methyl ester 
3-Hydroxypyridine (1.0 equivalent) is treated with sodium hydride (1.0 equivalent) in 
DMSO, then the resultant compound from Example 27 A (1.0 equivalent) is added. When 
judged complete by TLC analysis, the reaction is diluted with water and ethyl acetate, the 

4705 organic layer is dried and concentrated, and the crude title compound is purified by 
chromatography on silica gel. 

Example 27C 

4-f3-Pvridyloxymethylene)-2-phenvlbenzovlmethionine 
47 10 The resultant compound from Example 27B is hydrolyzed according to the procedure of 
Example IB to give the title product. 




CONHMet 

4715 Example 28 

4-(3-PyridvlmethoxvmethvleneV2-phenylbenzoylmethionine 

Example 28A 

4-(3-PvridvlmethoxvmethvleneV2-phenvlbenzovlmethionine methyl ester 
4720 Using the procedure of Example 27B but replacing 3-hydroxypyridine with 3- 
hydroxymethylpyridine affords the title compound. 

Example 28B 

4-(3-Pvridvlmethoxvm ethvleneV2-phenvlbenzovlmethionine methvl ester, alternate 

4725 procedure 

The resultant compound from Example 16D (1.0 equivalent) is treated with sodium hydride 
(2.0 equivalents) in DMSO, then 3-chloromethylpyridine hydrochloride (1.0 equivalent) is 
added. When judged complete by TLC analysis, the reaction is diluted with water and ethyl 
acetate, the organic layer is dried and concentrated, and the crude title compound is purified 

4730 by chromatography on silica gel. 

Example 28C 



270 



WO 98/50029 



PCT/US98/09296 



4-G-Pvridvlmethnxvm pth yleneV2-phenvlbenzovl methinnine methyl ester 
The resultant compound from Example 28A is hydrolyzed according to the procedure of 
4735 Example IB to give the title product. 




S 0 ^ "CONHMet 
Example 29 

4740 { 2-Phenvl-4-[( thiazol-2-vlaminofcarbonvlthiolbenzoyl 1 -methionine 

Example 29 A 
Thiazol-2-ylisocvanate 
A solution of 2-aminothiazol ( 1 .0 mmol), triphosgene (0.34 mmol) and triethy lamine ( 1 .0 
4745 mmol) in toluene ( 10 mL) is refluxed until TLC shows no starting amine left. The solvent is 
then removed in vacuo, and the resulting material is used without further purification. 

Example 29B 

( 2-Phenvl-4-lf thiazol-2-vlaminokarbonvlthiolbenzovn-met hionine methvl ester 
4750 A solution of 2-phenyl-4-mercaptobenzoyl-methionine methyl ester from example 12E or 

1 2F ( 1 .0 mmol) and the isocyanate prepared in example 29 A ( 1 .0 mmol) in THF is refluxed 
until TLC shows no thiol left. The solvent is then evaporated in vacuo, and the residue is 
purified by column chromatography on silica gel to give the title compound. 

4755 Example 29C 

<2-Phenvl>4-rfthiazol-2-vlaminokarbonvlthio1benzovn -methionine methvl ester, alternate 

procedure 

To a solution of 2-phenyl-4-mercaptobenzoyl-methionine methyl ester from example 12E or 
12F (1 equivalent) in methylene chloride is added a solution of phosgene in toluene (1. 0 

4760 equivalent) and p-dimethylaminopyridine (2.0 equivalents). When the reaction is judged 
complete by TLC analysis, the solvent is evaporated with toluene chasers. The 
thiochloroformate is reacted without further purification with 2-aminothiazol (1.0 
equivalent) and triethylamine (1.0 equivalent) in dichloromethane. When judged complete 
by TLC analysis, the reaction is taken up in ethyl acetate and washed with IN HC1 and 

4765 brine, evaporated, and purified by chromatography on silica gel. 
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Example 29D 
(2-PhenvM-ffthiazol-2-vlam^ 
The resultant compound from Example 29B is hydrolyzed according to the procedure of 
4770 Example IB to give the title product. 




4775 Example 30 

f 2-Pheny l-44f thien-2-vlmethy laminokarbonylthiolbenzoy 1 } -methionine 
Using the procedure of Example 29 but replacing 2-aminothiazol with thien-2- 
ylmethylamine affords the title product. 

4780 




Example 31 

f2-Phenvl-4-r(thiazol-2-vlamino^thionylthio1benzovn -methionine 

4785 Example 31 A 

(N-ThionvlHhiazol-2-ylamine 
A solution of 2-aminothiazol ( 1 .0 mmol), in thionyl chloride is heated at reflux until the 
reaction is judged to be complete by TLC analysis. Then, the excess thionylchloride is 
distilled out in vacuo. The resulting material is used without further purification. 

4790 

Example 3 IB 

( 2-Phenvl-4- f ( thiazol-2-y lamino^thiony lthiolbenzovl 1 -methionine methyl ester 
Using the procedure of Example 29B but replacing the resultant product from Example 29 A 
with the resultant product from Example .31 A affords the title compound. 

4795 

Example 3 1C 

(2-Phenyl-4-[(thiazol-2-ylamino > >thionylthio1benzovn -methionine methyl ester, alternate 

procedure 
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Using the procedure of Example 29C but replacing phosgene in toluene with thionyl 
4800 chloride affords the title compound. 

Exam ple 3 ID 

f 2-Phenvl-4-rrthiazol-2-v] amino > lthionvlthio1henzovl 1 -methionine 
The resultant compound from Example 3 IB is hydrolyzed according to the procedure of 
4805 Example IB to give the title product. 



tl 




CONHMet 



48io Example 32 

(2-Phenvl-4-r(thien-2-vlmethvlamino)thionvlthio1b enzovn-methionine 

Using the procedure of Example 3 1 but replacing 2-aminothiazol with thien-2- 

ylmethylamine affords the title product. 




4815 



"CONHMet 
Example 33 

( 2-Phenvl-4-rrthiazol-2-vlamino > isulfonvlthiolbenzovn -meth ionine methvl ester 
Using the procedure of Example 31 but replacing thionyl chloride with sulfuryl chloride 
4820 affords the title product. 




"CONHMet 
Example 34 

{ 2-Phehyl-4-r( f thien-2-vlmethvlamino > lsulfonvlthio1benzovl 1 -methionine 
4825 Using the procedure of Example 3 1 but replacing 2-aminothiazol with thien-2- 

ylmethylamine and replacing thionyl chloride with sulfuryl chloride affords the title product. 



-273 - 



WO 98/50029 PCT/US98/09296 




CONHMet 



4830 Example 35 

f2-Phenvl-4-r(thiazol-2-vlairuno)thiocarbony 
Using the procedure of Example 29 and replacing triphosgene (0.34 mmol) or a solution of 
phosgene in toluene (1.0 equivalent) with thiophosgene (1.0 mmol) affords the title product. 




4835 ^ CONHMet 

Example 36 

1 2-Phenvl-4-f ( thien-2-ylmethylamino)thiocarbonylthiolbenzoyl \ -methionine 
Using the procedure of Example 29 and replacing triphosgene (0.34 mmol) or a 
solution of phosgene in toluene (1.0 equivalent) with thiophosgene (1.0 mmol ) and 
4840 replacing 2-aminothiazol with thien-2-ylmethyIamine affords the title product. 




Example 37 

4845 ( 2-Phenyl-4-lY thiazol-2-vl)thiomethvllbenzovl \ -methionine 



Example 37 A 

f 2-Phenyl-4-rthiomethvnbenzovU -methionine methvl ester 
The resultant product from Example 27 A is dissolved DMF/water (2/1), and sodium 
4850 hydrosulfide (5 equivalent) is added to the reaction mixture. The reaction is stirred until 
TLC analysis shows that the reaction is complete. Then, the reaction mixture is acidified 
with 3 N HC1 to about pH 4, extracted with ether, and washed with water and brine, dried 
over anhydrous magnesium sulfate, filtered, and concentrated in vacuo. The residue is 
purified with column chromatography on silica gel to give the title compound. 

4855 

Example 37B 

f 2-Phenvl-4-rthiomethyllbenzoyl} -methionine methvl ester, alternate procedure 
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To triphenylphosphine (1.2 equivalents) in THF at -78 °C is added diethylazodicarboxylate 
( 1 .2 equivalents) in THF. After 10 min thiolacetic acid ( 1 .3 equivalents) in THF is added 

4860 followed by the resultant compound from Example 16D ( 1 . equivalent) in THF. The 

reaction is stirred at -78 °C for 1 h and then at ambient temperature until it is judged to be 
complete by TLC analysis. The mixture is evaporated and the residue is taken up in 
methanol and is treated with K2CO3 (2 equivalents). When the reaction is judged to be 
complete by TLC analysis, the solvent is evaporated and the residue is chromatographed on 

4865 silica gel to afford the title product. 

Example 37C 

f 2-Phenvl-4-f(thiazol-2-vnthiomethvl1benzovn -methionine methyl ester 
A mixture of the resultant thiol from Example 37 A (1 mmol), 2-bromothiazole (1.5 mmol), 
4870 and anhydrous potassium carbonate (5 mmol) in DMF is stirred at 100 °C until TLC analysis 
shows that the starting thiol disappeared. Then, the reaction mixture is diluted with water, 
extracted with ether, and washed with water and brine, dried over anhydrous magnesium 
sulfate, filtered, and concentrated in vacuo. The residue is purified by column 
chromatography on silica gel to* give the title compound. 



4875 



4880 



(2-Phenyl-4-ffthia2ol-2-vl > )thiomethvl1benzovn -methionine 
The resultant compound from Example 37C is hydrolyzed according to the procedure of 
Example IB to give the title product. 




CONHMet 
Example 38 

( 2-Phenvl-4-f (thien-2-vlmethvnthiomethvHbenzovl 1 -methionine 
Using the procedure of Example 37 and replacing 2-bromothiazole with 2- 
4885 bromomethylthiophene affords the title product. 




Example 39 
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4890 <2-Phenvl-44(thiazol-2-^ 

Using the procedure of Example 29 with the resultant product from Example 37A affords 
the title product. 




4895 CONHMet 

Example 40 

{ 2-Phenvl-44(thiazol-2-vlamino)carbonylthiomethvl1benzoyl } -methionine 
Using the procedure of Example 29 with the resultant product from Example 37 A and 
replacing 2-aminothiazol with thien-2-ylmethylamine affords the title product. 

4900 



OJL 




N 
H 

^CONHMet 
Example 41 

{ 2-Phenyl-4-f (thiazol-2-y lanunolthiocarbony lthiomethyHbenzoyl } -methionine 
4905 Using the procedure of Example 29 with the resultant product from Example 37A and 
replacing triphosgene (0.34 mmol) or a solution of phosgene in toluene (1.0 equivalent) 
with thiophosgene ( 1 .0 mmol) affords the title product. 



4910 ^ CONHMet 

Example 42 

( 2-Phenyl-4-f ( thiazol-2-ylamino > lthiocarbonylthiomethvl1benzoy 1 } -methionine 
Using the procedure of Example 29 with the resultant product from Example 37 A, replacing 
triphosgene (0.34 mmol) or a solution of phosgene in toluene (1.0 equivalent) with 
4915 thiophosgene ( 1 .0 mmol), and replacing 2-aminothiazol with thien-2-ylmethylamine affords 
the title product. 
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CONHMet 

4920 Exam ple 43 

f2-Phenvl-4-frthiazol-2-vlamino > >thiQnvlthiometh vllhenzovl} -methionine 
Using the procedure of Example 31 with the resultant product from Example 37 A affords 
the title product. 




4925 



CONHMet 
Example 44 

( 2-Phenvl-4-r(thien-2-vlmethvlamino > ithionvlthiomethvnbenzovl ) methionine 
Using the procedure of Example 31 with the resultant product from Example 37 A and 
4930 replacing 2-aminothiazol with thien-2-ylmethylamine affords the title product. 




Example 45 

4935 ( 2-Phenvl-4-r(thiazol-2-v)amino > tsulfonvlthiomethvn benzovl I -methionine 

Using the procedure of Example 3 1 with the resultant product from Example 37 A and 
replacing thionyl chloride with sulfuryl chloride affords the title product, affords the title 
product. 

4940 




Example 46 

f 2-Phenyl-4-f f thien-2-vlmethvlamino)sulfonvlthiom ethvl1benzovl 1 -methionine 
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Using the procedure of Example 31 with the resultant product from Example 37 A, replacing 
4945 thionyl chloride with sulfuryl chloride, and replacing 2-aminothiazol with thien-2- 
ylmethylamine affords the title product. 




"CONHMet 

4950 Example 47 

(4-r2-(Imidazol-2-yl > lethynvn-2-phenvlbenzoyl}methionine 

Example 47 A 
(4-Ethynyl~2-phenylbenzoyl)methionine methyl ester 

4955 A mixture of (2-phenyl-4-bromobenzoyl)-methionine methyl ester (100 mmol), 

diethylamine (300 mmol), trimethylsilylacetylene (1 10 mmol), bis(triphenylphosphine) 
palladium diacetate (5 mmol) and copper(I) iodide (3 mmol) in toluene is heated at 60 °C 
until TLC analysis indicates the starting methyl ester has disappeared. The reaction mixture 
is concentrated in vacuo, redissolved in ether, filtered through silica gel, and concentrated. 

4960 The residue is then dissolved in THF, and is treated with tetrabutylammonium fluoride (120 
mmol). After TLC analysis indicates that no starting material is left, the reaction mixture is 
diluted with ether, washed with water and brine, dried over anhydrous magnesium sulfate, 
filtered, and concentrated in vacuo. The residue is then purified with column 
chromatography on silica gel to give the title product. 

4965 

Example 47B 

f 442-(Imidazol-2-vl > >ethynvl1-2-phenvlbenzovl )-methionine methyl ester 
The resultant product from Example 47A (5 mmol) is mixed with 4-bromoimidazole (5 
mmol), diethylamine (1 mL), bis(triphenylphosphine) palladium diacetate (0.1 mmol) and 
4970 copper(I) iodide (0. 1 mmol) in toluene. The mixture is stirred at 25 °C until TLC analysis 
indicates the reaction is complete. The reaction mixture is concentrated in vacuo, and the 
residue is purified with column chromatography on silica gel to give the title product. 

Example 47C 

4975 { 4-r2-fImidazol-2-ynethynyl1-2-phenvlbenzovl ) -methionine 

The resultant compound from Example 47B is hydrolyzed according to the 
procedure of Example IB to give the title product. 
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CONHMet 



4980. 



Example 48 

(4-r2-fImida7.ol-4-vl')ethenvll-2-Dhenvlhen7.nvn -methionine 



The resultant acetylene (3 mmol) from Example 47 is mixed with Lindlar catalyst (50 mg), 5 
drops of quinoline in ethyl acetate. The reaction mixture is attached to a hydrogenation 
4985 apparatus, and then is detached from the apparatus after about 95% of the theoretical 

hydrogen has been absorbed. The reaction mixture is filtered and concentrated in vacuo. 
The crude product is purified with a column chromatography on silica gel to give the title 
compound. 



The resultant olefin (1 mmol) from Example 48 is mixed with 5% palladium on carbon (100 
4995 mg) in ethyl acetate. The reaction mixture is attached to a hydrogenation apparatus, and then 
is detached from the apparatus after about 95% of the theoretical hydrogen has been 
absorbed. The reaction mixture is filtered and concentrated in vacuo. The crude product is 
purified with a column chromatography on silica gel to give the title compound. 



4990 




CONHMet 



Example 49 

< 4-f2-(Imidazol-4-vl1ethyll-2-phenylbenzovl ) -methionine 



5000 



O 




CONHMet 



5005 



Example 50 

( 4-f 2-(Imida7ol-4-vlcarbonvltethvnvn-2-phenvlbe n70vl \ -methionine 

Example 50A 

1 4-f2-f Imidazol-4-vlcarbonvnethvnvl V2-phenvlben7Qvl ) -methi onine methvl ester 
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5010 



5015 



5020 



5025 



5030 



A stainless autoclave containing the resultant product from Example 47 A (5 mmol), 4- 
bromoimidazole (5 mmol), l,r-bis(diphenylphosphine)-ferrocenepalladium dichloride (0.1 
mmol), and triethylamine (10 mL) is flushed with nitrogen, and pressurized to 20 atm with 
carbon monoxide. The reaction mixture is stirred at 120 °C until judged complete by TLC 
analysis. After cooling, the triethylamine is evaporated in vacuo, and the residue is purified 
by column chromatography on silica gel to give the title compound. 

Example SOB 

(442-Qmidazol-4-ylcarbonyl > >ethvnvl1-2-phenylbenzoyn -methionine 
The resultant compound from Example 50A is hydrolyzed according to the procedure of 
Example IB to give the title product. 



CONHMet 
Example 51 

( 4-f2-CImidazol-4-y lcarbony Detheny 11-2-phenylbenzovl 1 -methionine 
Using the procedure of Example 48 with the resultant compound from Example 50 affords 
the title product. 



Example 52 

i 4- \2-( Imidazol-4-vlcarbonvnethvn-2-phenvlbenzoy 1 ) -methionine 
Using the procedure of Example 49 with the resultant compound from Example 51 affords 
the title product. 






Example 53 
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5035 



5040 



5045 



5050 



5055 



5060 



f4-f4-fl-Methvlimidazol-4-vlV3-keto-l-butvnvl1-2-phenvlbenzovnm 

E xample 53A 

( 4-T4-( 1 -Methvlimidazol-4-y lV3-keto- 1 -butvnvil-2-phenvlhenzovl ) -methionine methyl 

ester 

To a solution of l-methyl-4-imidazoleacetic acid (5 mmol) in methylene chloride at 0 °C is 
added oxalyl chloride (6 mmol) and DMF (0.05 mmol). After 30 minute, the solvent is 
evaporated in vacuo. The residue is redissolved in dichloromethane, followed by the 
addition of the resultant acetylene from Example 47A (5 mmol), triethylamine (10 mmol), 
and copper(I) iodide (1 mmol). The reaction is stirred at 25 °C until TLC analysis indicates 
no starting material is left in the reaction mixture. The reaction is diluted with ether, washed 
with water and brine, dried over anhydrous magnesium sulfate, filtered, and concentrated in 
vacuo. The residue is then purified by column chromatography on silica gel to give the title 
compound. 

Example 53B 

{ 4-[4-( l-Methvlimidazol-4-vlV3-keto- l-butvnyll-2-phenylbenzovl I -methionine 
The resultant compound from Example 53A is hydrolyzed according to the procedure of 
Example IB to give the title product. 



CONHMet 
Example 54 

( 4-F4-( 1 -Methylimidazol-4-vl V3-keto- 1 -buteny 11-2-phenvlbenzovl ) -methionine 
Using the procedure of Example 48 with the resultant compound from Example 53 affords 
the title product. 





5065 



Example 55 

( 4-F4-C 1 -Methvlimidazol-4-yD-3-keto- 1 -buty 11-2-pheny lbenzovl 1 -methionine 
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Using the procedure of Example 49 with the resultant compound from Example 53 affords 
the title product. 




Example 56 

(S) Pvrodutamvl-(4-amino-2-phenv0benzovl methionine 
Example 56A 

5075 (S) Pvroglutamvl-f4-amino-2-phenvnbenzovl methionine me thvl ester 

To a solution of 4-amino-2-phenylbenzoyl methionine methyl ester (1.0 equivalent) in 
dimethylformamide (DMF) is added 3-hydroxy- 1 ,2,3-benzotriazin-4(3H)-one (1,5 
equivalents) followed by pyroglutamic acid (1.0 equivalent) and l-(3- 
dimehtylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.5 equivalents). When judged 

5080 complete by TLC analysis, the reaction is taken up in ethyl acetate which is washed with IN 
HC1 and saturated brine, and then is dried and evaporated. The crude reaction mixture is 
purified by column chromatography to afford the title product. 

Example 56B 

5085 (S) Pvroglutamvl-(4-amino^2-phenvn benzovl methionine 

The resultant compound from Example 56A is hydrolyzed according to the procedure of 
Example IB to give the title product. 




Example 57 

(S) Pyroglutamyl-r4-amino-2-phenvnbenzovl methionine 
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Using the procedure of Example 56 and replacing pyroglutamic acid with 3-pyridylacetic 
acid affords the title product. 

5095 




Example 58 

(S) Pvroglutamvl-(4-aminomethvl-2-phenvi)benz ovl methionine 

5100 

Example 58A 

(S) Pvroglutamvl-f4-aminomethvl-2-phenvnbenzovl meth ionine methvl ester 
To a solution of the resultant amine from Example 18B (1.0 equivalent) in 
dimethylformamide (DMF) is added 3-hydroxy- l,2,3-benzotriazin-4(3H)-one (1.5 
5 105 equivalents) followed by pyroglutamic acid ( 1 .0 equivalent) and l-(3- 

dimehtylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.5 equivalents). When judged 
complete by TLC analysis, the reaction is taken up in ethyl acetate which is washed with IN 
HC1 and saturated brine, and then is dried and evaporated. The crude reaction mixture is 
purified by column chromatography to afford the title product. 

5110 

Example 58B 

(S) Pvroglutamvl-f4-aminomethvl-2-phenvnbenz ovl methionine 
The resultant compound from Example 58A is hydrolyzed according to the procedure of 
Example IB to give the title product. 

5115 




MeS 

Example 59 

naming erro rr.Tl Pvroplutamvl-r4-aminometh yl-2-phenvl>ten7.ovl methionine 
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5120 Using the procedure of Example 58 and replacing pyroglutamic acid with 3-pyridylacetic 
acid affords the title product. 




5125 Example 60 

4-rfPvridin-2-ylaminokarbonyl1-2-phenvlbenzovl methionine 

Example 60A 
4-Carboxv-2~phenylbenzovl methionine methyl ester 
5130 A solution of 4-bromo-2-phenylbenzoyl methionine methyl ester ( 1 .0 equivalent), Pd(OAc)2 
(0.05 equivalent) and DPPE (1.0 equivalent) is heated in DMF to 65° C under 4 atm. of 
carbon monoxide until TLC analysis indicates that the reaction is complete. The reaction 
mixture is poured into water and extracted with ethyl acetate which is dried and evaporated. 
The product is purified by chromatography on silica gel. 

5135 

Example 60B 

4-f(Pvridin-2-ylamino)carbonyll-2-phenylbenzovl methionine methyl ester 
To a solution of the resultant acid from Example 60A (1.0 equivalent) in DMF is added 3- 
hydroxy-l,2,3-benzotriazin-4(3H)-one (1.5 equivalents) followed by 2-aminopyridine ( 1 .0 
5 140 equivalent) and 1 -(3-dimehtylaminopropyl)-3-ethylcarbodiimide hydrochloride ( 1 .5 

equivalents). When judged complete by TLC analysis, the reaction is taken up in ethyl 
acetate which is washed by IN HC1 and saturated brine, and then is dried and evaporated. 
The crude reaction mixture is purified by column chromatography to afford the title product. 

5145 Example 60C 

4-rfPvridin-2-vlaminokarbonvn-2-phenylbenzoyl methionine 
The resultant compound from Example 60B is hydrolyzed according to the procedure of 
Example IB to give the title product. 

5150 
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Example 61 

4-((5)-2-Pvrrolidone-5-aniinQmethvncarbonvn-2-phenylbenzovl methionine 
Using the procedure of Example 60 and replacing 2-aminopyridine with (S)-5-aminomethyl- 
5155 2-pyrrolidone affords the title product. 




Example 62 

5160 4-rfPyridin-2-vlamino)carbonylmethyl1-2-phenylbenzoyl methionine 

Example 62 A 

4-Diazocarbonyl-2-phenylbenzoyl methionine methyl ester 
The resultant acid from Example 60A (1 equivalent) in dichloromethane is treated with 
5165 oxalyl chloride (1 equivalent) and DMF (0.05 equivalent). When gas evolution has ceased, 
the acid chloride solution is added to an ether solution of diazomethane. The reaction is 
stirred until judged complete by TLC analysis, and then is concentrated to give the crude title 
compound which is purified by chromatography on silica gel. 

5170 Example 62B 

4-carboxymethyl-2-phenvlbenzoyl methionine methyl ester 
The resultant compound from Example 62 A (1 equivalent) in dioxane is added to a slurry of 
sodium thiosulfate (LI equivalents) and silver (I) oxide (0.5 equivalent) in water. The 
reaction is stirred until judged complete by TLC analysis, filtered, acidified, and extracted 

5175 into ethyl acetate which is dried and evaporated. Chromatography of the residue on silica 
gel affords the title product. 

Example 62C 
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4-r( r Pvridin-2-vlamino > >carhonvlmethyl1-2-phenvlben2Qyl methionine methyl ester 
5 1 80 To a solution of the resultant acid from Example 62B ( 1 .0 equivalent) in dimethylformamide 
(DMF) is added 3-hydroxy-l,2,3-benzotriazin-4(3H)-one (1.5 equivalents) followed by 2- 
aminopyridine (1.0 equivalent) and l-(3-dimehtylaminopropyl)-3-ethylcarbodiimide 
hydrochloride (1.5 equivalents). When judged complete by TLC analysis, the reaction is 
taken up in ethyl acetate which is washed with IN HC1 and saturated brine, and then is dried 
5185 and evaporated. The crude reaction mixture is purified by column chromatography to afford 
the title product. 



. Example 62D 

4-[fPyridin-2-vlamino)carbonylmethvn-2-phenvlbenzovl methionine 
5 190 The resultant compound from Example 62C is hydrolyzed according to the procedure of 
Example IB to give the title product. 




5195 Example 63 

4-rr^-2-Pvn-olidone-5-aminomethyncarbonvlmethvlV2-phenvlbenzovl methionine 
Using the procedure of Example 62 and replacing 2-aminopyridine with (5)-5-aminomethyl- 
2-pyrrolidone affords the title product. 

5200 




Example 64 

4-( f (5^-2-Pyrrolidone-5-methoxycarbonynamino-2-phenylbenzoyl methionine 
The title compound is prepared as described in Example 1 with the exception that (S)-5- 
5205 aminomethyl-2-pyrrolidone ( 1 .0 equivalent) is replaced by (S)-5-hydroxymethy 1-2- 
pyrrolidone (1.0 equivalent) and CuCl (0.1 equivalent). 
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5210 Example 65 

4-^.<r>-2-Pvrrolidnne-5-methn ^ Yfhinr.arhonvnamino-2-phenvlhenzoyl methionine . 

The title compound is prepared as described in Example 1 with the exception that (S)-5- 

aminomethyl-2-pyrrolidone (1.0 equivalent) is replaced by (S)-5-hydroxymethyl-2- 

pyrrolidone (1.0 equivalent) and CuCl (0.1 equivalent), and triphosgene (0.33 equivalent) is 

5215 replaced by thiophosgene ( 1.0 equivalent). 




MeS 

Example 66 

5220 4-(Cy>-2-Pvrroliflone-5-metho ^ ysiilfinvnam ino-2-phenvlbe.n7.ovl methionine 

The title compound is prepared as described in Example 3 with the exception that (S)-5 
aminomethyl-2-pyrrolidone ( 1 .0 equivalent) is replaced by (S)-5-hydroxymethyl-2- 
pyrrolidone (1.0 equivalent) and CuCl (0.1 equivalent). 

5225 




Example 67 

4-rf. < A-2-PvrmliHone-5-methnxvsulfonvnamino-2-pb p.nylhenzovl methionine 
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The title compound is prepared as described in Example 4 with the exception that (S)-5- 
5230 aminomethyl-2-pyrrolidone ( 1 .0 equivalent) is replaced by (5>5-hydroxymethyl-2- 
pyrrolidone ( 1 .0 equivalent) and CuCl (0. 1 equivalent). 




0 s 

MeS 

5235 Example 68 

4^Pvridin-3-vl mercaptocarbonvnamino-2-phenvlbenzQvl methionine 
The title compound is prepared as described in Example 1 with the exception that (5)-5- 
aminomethyl-2-pyrrolidone (1.0 equivalent) is replaced by 3-mercaptopyridine (1.0 
equivalent). 

5240 




. 0 *> 

MeS 

Example 69 

4-(Pvridin-3-vlmercaptothiocarbonyl)amino-2-phenvlbenzovl methionine 
5245 The title compound is prepared as described in Example 1 with the exception that (S)-5- 
aminomethyl-2-pyrrolidone (1.0 equivalent) is replaced by 3-mercaptopyridine (1.0 
equivalent), and triphosgene (0.33 equivalent) is replaced by thiophosgene ( 1 .0 equivalent). 



5250 




Example 70 

4-(Pvridin-3-vlmercar)to.sulfinvnamin o-2-phRnvlhenzovl methionine 
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The title compound is prepared as described in Example 3 with the exception that (5)-5- 
aminomethyl-2-pyrrolidone (1.0 equivalent) is replaced by 3-mercaptopyridine (1.0 
5255 equivalent). 




MeS 



Example 7 1 

5260 ^fPvridin-S-vlmercaptosulfonvDamino^-phenvlbenzoyl methionine 

The title compound is prepared as described in Example 4 with the exception that (S)-5- 
aminomethyl-2-pyrrolidone (1.0 equivalent) is replaced by 3-mercaptopyridine (1.0 
equivalent). 



5265 



5270 




MeS 



Example 72 

4.((SV2-Pyrrolidone-5-methoxyc^ methionine 
The title compound is prepared as described in Example 18 with the exception that (S)-5- 
aminomethyl-2-pyrrolidone (1.0 equivalent) is replaced by (S)-5-hydroxymethyl-2- 
pyrrolidone (1.0 equivalent) and CuCl (0.1 equivalent). 



5275 




MeS 



Example 73 



4-f(^-2-Pyrrolidone-5-methoxvthiocarbonynaminomethvl-2-phenvlbenzovl methionine 
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The title compound is prepared as described in Example 18 with the exception that (S)-5- 
aminomethyl-2-pyrrolidone ( 1.0 equivalent) is replaced by (S)-5-hydroxymethyl-2- 
pyrrolidone (1.0 equivalent) and CuCl (0.1 equivalent), and triphosgene (0.33 equivalent) is 
5280 replaced by thiophosgene ( 1 .0 equivalent). 




MeS 

Example 74 

5285 4-((^-2-Pyrrolidone-5-methoxysulfinynarninomethvl-2-phenvlbenzovl methionine 

The title compound is prepared as described in Example 3 using the resultant amine from 
Example 18B with the exception that (5)-5-aminomethyl-2-pyrroIidone (L0 equivalent) is 
replaced by (S)-5-hydroxymethyl-2-pyrrolidone (1.0 equivalent) and CuCl (0. 1 equivalent). 

5290 




MeS 

Example 75 

4-(( f ^-2-Pyrrolidone-5-methoxysulfonyl)aminomethyl-2-phenylbenzoyl methionine 
The title compound is prepared as described in Example 4 using the resultant amine from 
5295 Example 18B with the exception that (5)-5-aminomethyl-2-pyrrolidone (1.0 equivalent) is 
replaced by (S)-5-hydroxymethyl-2-pyrrolidone (1.0 equivalent) and CuCl (0. 1 equivalent). 
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4-fPvridin-3-vlmerc?ptncarbonvnaminomethvl-2-phenvlb en7Qvl methionine 
The title compound is prepared as described in Example 18 with the exception that (S)-5- 
aminomethyl-2-pyrrolidone (1.0 equivalent) is replaced by 3-mercaptopyridine ( 1 .0 
equivalent). 

5305 




° s 

MeS 

Example 77 

4-fPvridin-3-vlmercaptocarbonynaminomethvl-2-phenylbenzovl methionine 
53 10 The title compound is prepared as described in Example 1 8 with the exception that (S)-5- 
aminomethyl-2-pyrrolidone ( 1 .0 equivalent) is replaced by 3-mercaptopyridine ( 1 .0 
equivalent), and triphosgene (0.33 equivalent) is replaced by thiophosgene ( 1 .0 equivalent). 




5315 



5320 



MeS 



Example 78 

4-rPyridin-3-vlmeo:aptosulfinvnaminomethvl-2-ph envlbenzovl methionine 
The title compound is prepared as described in Example 3 using the resultant amine from 
Example 18B with the exception that (S)-5-aminomethyl-2-pyrrolidone (1.0 equivalent) is 
replaced by 3-mercaptopyridine ( 1 .0 equivalent). 




MeS 



Example 79 
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5325 4-(Pvridin-3-vlmercaptnsulfQnvnaminomethvl-2-phenylhenzovl methionine 

The title compound is prepared as described in Example 4 using the resultant amine from 
Example 18B with the exception that (S)-5-aminomethyI-2-pyrrolidone (1.0 equivalent) is 
replaced by 3-mercaptopyridine (1.0 equivalent). 

5330 

Example 80 
A-NH-CO-NH-B 

The procedure of Example 1 is used with the exception that 4-amino-2-phenylbenzoyl 
methionine methyl ester is replaced by an aniline from Table 1 (B-NH2) and (S)-5- 

5335 aminomethyl-2-pyrrolidone is replaced by an amine from Table 3 (A-NH2). For products 
derived from amines 146-206 from Table 3, the final LiOH hydrolysis step also hydrolyzes 
the ester on the fragment of the final compound that is derived from amines 146-206. 
This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 

5340 anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

Example 81 

5345 A-NH-CS-NH-B 

The procedure of Example 1 is used with the exception that triphosgene (0.33 equivalent) is 
replaced by thiophosgene ( 1 .0 equivalent), 4-amino-2-phenylbenzoyl methionine methyl 
ester is replaced by an aniline from Table 1 (B-NH2) and (S)-5-aminomethyl-2-pyrrolidone 
is replaced by an amine from Table 3 (A-NH2). For products derived from amines 146-206 

5350 from Table 3, the final LiOH hydrolysis step also hydrolyzes the ester on the fragment of 
the final compound that is derived from amines 146-206. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
5355 butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

Example 82 
A-NH-SO-NH-B 

5360 The procedure of Example 3 is used with the exception that 4-amino-2-phenylbenzoyl 
methionine methyl ester is replaced by an aniline from Table 1 (B-NH2) and (5)-5- 
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aminomethyl-2-pyrrolidone is replaced by an amine from Table 3 ( A-NH 2 ). For products 
derived from amines 146-206 from Table 3, the final LiOH hydrolysis step also hydrolyzes 
the ester on the fragment of the final compound that is derived from amines 146-206. 
This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 



5370 

F.xample 83 
yNH-SOo-NH-B 
The procedure of Example 4 is used with the exception that 4-amino-2- 
phenylbenzoyl methionine methyl ester is replaced by an aniline from Table 1 (B-NH 2 ) and 
5375 (S)-5-aminomethyl-2-pyrrolidone is replaced by an amine from Table 3 (A-NH 2 ). For 
products derived from amines 146-206 from Table 3, the final LiOH hydrolysis step also 
hydrolyzes the ester on the fragment of the final compound that is derived from amines 146- 
206. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
5380 case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 



53g5 F.xample 84 

A-NH-SCh-B 

The procedure of Example 5 is used with the exception that 4-amino-2-phenylbenzoyl 
methionine methyl ester is replaced by an aniline from Table 1 (B-NH 2 ) and (5)-5- 
aminomethyl-2-pyrrolidone is replaced by an amine from Table 3 (A-NH 2 ). For products 

5390 derived from amines 146-206 from Table 3, the final LiOH hydrolysis step also hydrolyzes 
the ester on the fragment of the final compound that is derived from amines 146-206. 
This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 

5395 butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

F.xample 85 
A-NH-CO-O-B 
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The anilines from Table 1 (B-NH2) are reacted according to the procedure of Example 6E. 
5400 The resultant phenols are reacted according to the procedure of Example 8 with the 

exception that (5)-5-aminomethyl-2-pyrrolidone is replaced by an amine from Table 3 (A- 
NH 2 ). For products derived from amines 146-206 from Table 3, the final LiOH hydrolysis 
- step also hydrolyzes the ester on the fragment of the final compound that is derived from 
amines 146-206. 

5405 This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

5410 Example 86 

A-NH-CS-O-R 

The anilines from Table 1 (B-NH2) are reacted according to the procedure of 
Example 6E. The resultant phenols are reacted according to the procedure of Example 8 
with the exception that phosgene in toluene is replaced by thiophosgene and (5>5- 

54 i 5 aminomethyl-2-pyrrolidone is replaced by an amine from Table 3 (A-NH 2 ). For products 
derived from amines 146-206 from Table 3, the final LiOH hydrolysis step also hydrolyzes 
the ester on the fragment of the final compound that is derived from amines 146-206. 
This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 

5420 anilines in Table I are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 



Example 87 

5425 A-NH-SO^O-B 

The anilines from Table 1 (B-NH 2 ) are reacted according to the procedure of Example 6E. 
The resultant phenols are reacted according to the procedure of Example 8 with the 
exception that phosgene in toluene is replaced by thionyl chloride and (5)-5-aminomethyl-2- 
pyrrolidone is replaced by an amine from Table 3 (A-NH 2 ). For products derived from 

5430 amines 146-206 from Table 3, the final LiOH hydrolysis step also hydrolyzes the ester on 
the fragment of the final compound that is derived from amines 146-206. 
This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 

5435 butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 
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Example 88 
A-NH-SCb-OB 

5440 The anilines from Table 1 (B-NH2) are reacted according to the procedure of 

Example 6E. The resultant phenols are reacted according to the procedure of Example 8 
with the exception that phosgene in toluene is replaced by sulfuryl chloride and (5)-5- 
aminomethyl-2-pyrrolidone is replaced by an amine from Table 3 (A-NH2). For products 
derived from amines 146-206 from Table 3, the final LiOH hydrolysis step also hydrolyzes 

5445 the ester on the fragment of the final compound that is derived from amines 146-206. 

This example also encompasses compounds comprising a C-terminal ester moiety, 
in which case the final LiOH step is eliminated and the amino acid methyl esters used to 
prepare the anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, 
butyl, sec-butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

5450 

Example 89 
A-NH-CH9-B 

The procedure of Example 16 is used with the exception that (2-phenyl-4-bromobenzoyl)- 
5455 methionine methyl ester is replaced by a bromide from Table 2 (B-Br) and 2-aminopyridine 
is replaced by an amine from Table 3 (A-NH2). For products derived from amines 146-206 
from Table 3, the final LiOH hydrolysis step also hydrolyzes the ester on the fragment of 
the final compound that is derived from amines 146-206. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
5460 case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 



5465 Example 90 

A -NH -CO-NH-CH9-B 
The bromides from Table 2 (B-Br) are reacted according to the procedures of 
Example 16F-G, The resultant alcohols are reacted according to the procedure of Example 
18 with the exception that (S)-5-aminomethyl-2-pyrroiidone is replaced by an amine from 
5470 Table 3 (A-NH2). For products derived from amines 146-206 from Table 3, the final LiOH 
hydrolysis step also hydrolyzes the ester on the fragment of the final compound that is 
derived from amines 146-206. 



-295- 



WO 98/50029 



PCT/US98/09296 



This example also encompasses compounds comprising a C-terminal ester moiety, 
in which case the final LiOH step is eliminated and the amino acid methyl esters used to 
5475 prepare the bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, 
butyl," sec-butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 



Example 91 

5480 A-NH-CS-NH-CH 2 -B 

The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G. The resultant alcohols are reacted according to the procedure of Example 1 8 with the 
exception that triphosgene (0.33 equivalent) is replaced by thiophosgene (1.0 equivalent) 
and (S)-5-aminomethyl-2-pyrrolidone is replaced by an amine from Table 3 (A-NH2). For 

5485 products derived from amines 146-206 from Table 3, the final LiOH hydrolysis step also 

hydrolyzes the ester on the fragment of the final compound that is derived from amines 146- 
206. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
5490 bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

Example 92 
A-NH-SO-NH-CH9-B 

5495 The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G. The resultant alcohols are reacted according to the procedure of Example 18 with the 
exception that triphosgene (0.33 equivalent) is replaced by thionyl chloride (1.0 equivalent) 
and (S)-5-aminomethyl-2-pyrrolidone is replaced by an amine from Table 3 (A-NH2). For 
products derived from amines 146-206 from Table 3, the final LiOH hydrolysis step also 

5500 hydrolyzes the ester on the fragment of the final compound that is derived from amines 146- 
206. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
5505 butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

Example 93 
A-NH-SO2-NH-CH2 -B 
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55 10 The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G. The resultant alcohols are reacted according to the procedure of Example 18 with the 
exception that triphosgene (0.33 equivalent) is replaced by sulfuryl chloride (1.0 equivalent) 
and (5)-5-aminomethyl-2-pyrrolidone is replaced by an amine from Table 3 (A-NH2). For 
products-derived from amines 146-206 from Table 3, the final LiOH hydrolysis step also 

55 1 5 hydrolyzes the ester on the fragment of the final compound that is derived from amines 146- 
206. 

This example also encompasses compounds comprising a C-terminal ester moiety, 
in which case the final LiOH step is eliminated and the amino acid methyl esters used to 
prepare the bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, 
5520 butyl, sec-butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

Example 94 
A-NH-CO-Q-CH 2 -B 

5525 The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 1 6F- 
G. The resultant alcohols are reacted according to the procedure of Example 8 with the 
exception that (S)-5-aminomethyl-2-pyrrolidone is replaced by an amine from Table 3 ( A- 
NH2). For products derived from amines 146-206 from Table 3, the final LiOH hydrolysis 
step also hydrolyzes the ester on the fragment of the final compound that is derived from 

5530 amines 146-206. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

5535 

Example 95 
A-NH-CS-Q-CH 2 -B 

The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G. The resultant alcohols are reacted according to the procedure of Example 8 with the 

5540 exception that phosgene in toluene is replaced by thiophosgene and (S)-5-aminomethyl-2- 
pyrrolidone is replaced by an amine from Table 3 (A-NH2). For products derived from 
amines 146-206 from Table 3, the final LiOH hydrolysis step also hydrolyzes the ester on 
the fragment of the final compound that is derived from amines 146-206. 
This example also encompasses compounds comprising a C-terminal ester moiety, in which 

5545 case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
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bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl 'esters. 

Example 96 

5550 A-NH-CO-S-B 

The anilines Table 1 (B-NH 2 ) are converted into the corresponding mercaptans according to 

the procedure of Example 12E. These mercaptans are reacted according to the procedure of 
Example 29 with the exception that 2-aminothiazol is replaced by an amine from Table 3 ( A- 
NH2). For products derived from amines 146-206 from Table 3, the final LiOH hydrolysis 
5555 step also hydrolyzes the ester on the fragment of the final compound that is derived from 
amines 146-206. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
5560 butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

Example 97 
A-NH-CS-S-B 

5565 The anilines Table 1 (B-NH 2 ) are converted into the corresponding mercaptans according to 
the procedure of Example 12E. These mercaptans are reacted according to the procedure of 
Example 29 with the exception that phosgene in toluene is replaced by thiophosgene and 2- 
aminothiazol is replaced by an amine from Table 3 (A-NH2). For products derived from 
amines 146-206 from Table 3, the final LiOH hydrolysis step also hydrolyzes the ester on 

5570 the fragment of the final compound that is derived from amines 146-206. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

5575 

Example 98 
A-NH-SO-S-B 

The anilines Table 1 (B-NH 2 ) are converted into the corresponding mercaptans according to 
5580 the procedure of Example 12E. These mercaptans are reacted according to the procedure of 
Example 29 with the exception that phosgene in toluene is replaced by thionyl chloride and 
2-aminothiazol is replaced by an amine from Table 3 (A-NH2). For products derived from 
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amines 146-206 from Table 3, the final LiOH hydrolysis step also hydrolyzes the ester on 
the fragment of the final compound that is derived from amines 146-206. 
5585 This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl. isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

5590 

Example 99 
A-NH-SCb-S-B 

The anilines Table 1 (B-NH 2 ) are converted into the corresponding mercaptans according to 
the procedure of Example 12E. These mercaptans are reacted according to the procedure of 

5595 Example 29 with the exception that phosgene in toluene is replaced by sulfuryl chloride and 
2-aminothiazol is replaced by an amine from Table 3 (A-NH2). For products derived from 
amines 146-206 from Table 3, the final LiOH hydrolysis step also hydrolyzes the ester on 
the fragment of the final compound that is derived from amines 146-206. 
This example also encompasses compounds comprising a C-terminal ester moiety, in which 

5600 case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 



5605 ' Example 100 

A-NH-CO-S-CH r B 

The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G. The resultant alcohols are converted to the corresponding mercaptans according to the 
procedures of Examples 27 A and 37 A. These mercaptans are reacted according to the 
5610 procedure of Example 29 with the exception that 2-aminothiazol is replaced by an amine 

from Table 3 (A-NH2). For products derived from amines 146-206 from Table 3, the final 
LiOH hydrolysis step also hydrolyzes the ester on the fragment of the final compound that is 
derived from amines 146-206. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
5615 case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 
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5620 Example 101 

A-NH-CS-S-CH 2 -B 

The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G. The resultant alcohols are converted to the corresponding mercaptans according to the 
procedures of Examples 27 A and 37 A. These mercaptans are reacted according to the 
5625 procedure of Example 29 with the exception that phosgene in toluene is replaced by 

thiophosgene and 2-aminothiazol is replaced by an amine from Table 3 (A-NFb). For 
products derived from amines 146-206 from Table 3, the final LiOH hydrolysis step also 
hydrolyzes the ester on the fragment of the final compound that is derived from amines 146- 
206. 

5630 This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

5635 Example 102 

A-NH-SO-S-CH 2 -B 

The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G. The resultant alcohols are converted to the corresponding mercaptans according to the 
procedures of Examples 27A and 37 A. These mercaptans are reacted according to the 

5640 procedure of Example 29 with the exception that phosgene in toluene is replaced by thionyl 
chloride and 2-aminothiazol is replaced by an amine from Table 3 (A-NH2). For products 
derived from amines 146-206 from Table 3, the final LiOH hydrolysis step also hydrolyzes 
the ester on the fragment of the final compound that is derived from amines 146-206. 
This example also encompasses compounds comprising a C-terminal ester moiety, in which 

5645 case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

5650 Example 103 

A-NH-SQ 2 -S-CH 2 -B 

The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G. The resultant alcohols are converted to the corresponding mercaptans according to the 
procedures of Examples 27A and 37A. These mercaptans are reacted according to the 
5655 procedure of Example 29 with the exception that phosgene in toluene is replaced by sulfuryl 
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chloride and 2-aminothiazol is replaced by an amine from Table 3 (A-NH2). For products 
derived from amines 146-206 from Table 3, the final LiOH hydrolysis step also hydrolyzes 
the ester on the fragment of the final compound that is derived from amines 146-206. 
example also encompasses compounds comprising a C-terminal ester moiety, in 
5660 which case the final LiOH step is eliminated and the amino acid methyl esters used to 

prepare the bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, 
butyl, sec-butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

5665 Example 1Q4 

A-CO-NH-B 

The procedure of Example 56 is used with the exception that 4-amino-2-phenylbenzoyl 
methionine methyl ester is replaced by an aniline from Table 1 (B-NH2) and pyroglutamic 
acid is replaced by an acid from Table 4 (A-C0 2 H). For products derived from acids 164- 

5670 2 38 and 262-269 from Table 4, the LiOH hydrolysis step is followed by removal of the tert- 
butyloxycarbonyl (Boc) amine protecting group by stirring the resultant compound from the 
LiOH hydrolysis step in a L: 1 mixture of dichloromethane and trifluoroacetic acid until TLC 
analysis indicates that the reaction is complete. The solvent is evaporated and the residue is 
purified by chromatography on silica gel. 

5675 This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

5680 

Example 105 
A-CO-NH-CHg-B 

The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G. The resultant alcohols are converted to the corresponding amines according to the 

5685 procedures of Examples 18A-B. These amines are reacted according to the procedure of 
Example 58 with the exception that pyroglutamic acid is replaced by an acid from Table 4 
(A-C0 2 H). For products derived from acids 164-238 and 262-269 from Table 4, the LiOH 
hydrolysis step is followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting 
group by stirring the resultant compound from the LiOH hydrolysis step in a 1:1 mixture of 

5690 dichloromethane and trifluoroacetic acid until TLC analysis indicates that the reaction is 

complete. The solvent is evaporated and the residue is purified by chromatography on silica 
gel. 
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This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
5695 bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 



Example 106 

5700 A-CO-C=C-B 

The bromides from Table 2 (B-Br) are reacted according to the procedure of Example 47A. 
The resultant acetylenes are reacted according to the procedure of Example 53 with the 
exception that l-methyl-4-imidazoleacetic acid is replaced by an acid from Table 4 (A- 
CO2H). For products derived from acids 164-238 and 262-269 from Table 4, the LiOH . 

5705 hydrolysis step is followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting 
group by stirring the resultant compound from the LiOH hydrolysis step in a 1 ; 1 mixture of 
dichloromethane and trifluoroacetic acid until TLC analysis indicates that the reaction is 
complete. The solvent is evaporated and the residue is purified by chromatography on silica 
gel. 

5710 This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

5715 

Example 107 
A-CO-CH=CH-B 

The products from Example 106 are reacted according to the procedure of Example 54. 
This example also encompasses compounds comprising a C-terminal ester moiety, in which 
5720 case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 



5725 Example 108 

A-CO-CHo-CHo-B 

The products from Example 107 are reacted according to the procedure of Example 55. 
This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
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bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

Example 109 
A-NH-CO-B 

The procedure of Example 60 is used with the exception that 4-bromo-2-phenylbenzoyl 
methionine methyl ester is replaced by a bromide from Table 2 (B-Br) and 2-aminopyridine 
is replaced by an amine from Table 3 (A-NH2). For products derived from amines 146-206 
from Table 3, the final LiOH hydrolysis step also hydrolyzes the ester on the fragment of 
5740 the final compound that is derived from amines 146-206. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

5745 

Example 110 
A-NH-CO-CHo-B 

The bromides from Table 2 (B-Br) are reacted according to the procedure of Example 60A. 
5750 The resultant carbocyclic acids are reacted according to the procedure of Example 62 with 
the exception that 2-aminopyridine is replaced by an amine from Table 3 (A-NH2). For 
products derived from amines 146-206 from Table 3, the final LiOH hydrolysis step also 
hydrolyzes the ester on the fragment of the final compound that is derived from amines 146- 
206. 

5755 This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the.final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

5760 

Example 1 1 1 
A-CH r NH-B 

The procedure of Example 25 is used with the exception that 4-amino-2-phenylbenzoyl 
methionine methyl ester is replaced by an amine from Table 1 (B-NH2) and 3- 
5765 pyridinecarboxaldehyde is replaced by an aldehyde from Table 5 (A-CHO). For products 
derived from aldehydes 360-432 and 433-440 from Table 5, the LiOH hydrolysis step is 
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followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting group by stirring 
the resultant compound from the LiOH hydrolysis step in a 1:1 mixture of dichloromethane 
and trifluoroacetic acid until TLC analysis indicates that the reaction is complete. The 
5770 solvent is evaporated and the residue is purified by chromatography on silica gel. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

5775 

Example 1 12 
A-CH r NH-CH 2 -B 

The bromides from Table 2 (B-Br) are reacted according to the procedures of 
5780 Example 16F-G. The resultant alcohols are converted to the corresponding amines 

according to the procedures of Examples 18A-B. These amines are reacted according to the 
procedure of Example 25 with the exception that 3-pyridinecarboxaldehyde is replaced by an 
aldehyde from Table 5 (A-CHO). For products derived from aldehydes 360-432 and 433- 
440 from Table 5, the LiOH hydrolysis step is followed by removal of the tert- 
5785 butyloxycarbonyl (Boc) amine protecting group by stirring the resultant compound from the 
LiOH hydrolysis step in a 1 : 1 mixture of dichloromethane and trifluoroacetic acid until TLC 
analysis indicates that the reaction is complete. The solvent is evaporated and the residue is 
purified by chromatography on silica gel. 

This example also encompasses compounds comprising a C-terminal ester moiety, 
5790 in which case the final LiOH step is eliminated and the amino acid methyl esters used to 

prepare the bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, 
butyl, sec-butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 



5795 




Example 113 

4-(f5 P )-2-P yrrolidone-5-aminomethynsulfonvlmethvlV2-phenylbenzovl methionine 
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Exam ple 113 A 

5800 4-Thioacetoxvmethvl-2-p henvlbenzoic acid methyl ester 

To triphenylphosphine (1.2 equivalents) in THF at -78 °C is added diethylazodicarboxylate 
(1.2 equivalents) in THF. After 10 min thiolacetic acid (1.3 equivalents) in THF is added 
followed by the resultant compound from Example 16B ( 1 . equivalent) in THF. The 
reaction is stirred at -78 °C for 1 h and then at ambient temperature until it is judged to be 

5805 complete by TLC analysis. The mixture is evaporated and the residue is taken up in 

methanol and is treated with K2CO3 (2 equivalents). When the reaction is judged to be 
complete by TLC analysis, the solvent is evaporated and the residue is chromatographed on 
silica gel to afford the title product. 

5810 Example 113B 

4-Chlorosulfonvlmethvlene-2-phenvlbenzoic acid methvl ester 
The resultant compound from Example 1 13 A in water is stirred vigorously while gaseous 
chlorine is bubbled through the mixture. When the reaction is judged to be done by TLC 
analysis, the reaction is extracted with dichloromethane which is dried and evaporated to 

58 1 5 afford the title product. 

Example 1 13C 

4-r(^-2-Pvrrolidone-5-aminomethvnsulfonvlmethvlene-2-phenvlb enzoic acid methvl ester 
To a solution of the resultant compound from Example 1 13B (1.0 equivalent) in methylene 
5820 chloride is added (S)-5-aminomethyl-2-pyrrolidone ( 1 .0 equivalent) and triethy lamine ( 1 .0 
equivalent). When the reaction is judged complete by TLC analysis, the solvent is 
evaporated and the residue is purified by chromatography on silica gel. 

Example 11 3D 

5825 4-ff^-2-Pvn-olidone-5-aminomethvnsulf onvlmethvlene-2-phenvlbenzoicacid 
The resultant compound from Example 1 13C is hydrolyzed according to the 
procedure of Example IB to give the title product. 

Example 1 13E 

5830 4-(m-2-Pyrrolidone-5-aminomethvnsulfonvlmethvlene-2-phen vlbenzovl methionine 

methyl ester 

To a solution of the resultant compound from Example 1 1 3D (1.0 equivalent) in 
dimethylformamide (DMF) is added 3-hydroxy-l,2,3-benzotriazin-4(3H)-one (1.5 
equivalents) followed by methionine methyl ester (1.0 equivalent) and l-(3- 
5835 dimehtylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.5 equivalents). When judged 
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complete by TLC analysis, the reaction is taken up in ethyl acetate which is washed with IN 
HC1 and saturated brine, and then is dried and evaporated. The crude reaction mixture is 
purified by column chromatography to afford the title product. 

Example 113F 

4-(f5)-2-Pvrrolidone-5-aminomethvl)sulfonylmethvlene-2-phenylbenzovl methionine 
The resultant compound from Example 1 13E is hydrolyzed according to the 
procedure of Example IB to give the title product. 



The procedure of Example 1 13 is used with the exception that (£)-5-aminomethyl-2- 
pyrrolidone is replaced by an amine from Table 3 (A-NH2). For products derived from 
amines 146-206 from Table 3, the final LiOH hydrolysis step also hydrolyzes the ester on 
the fragment of the final compound that is derived from amines 146-206. 



Example 115 

4-((5)-2-Pyrrolidone-5-aminomethynsulfonylmethvlV2-phenylbenzovl leucine 

Example 115A 
4-(HvdroxvmethvD-2-phenvlbenzovl leucine methyl ester 
(2-phenyl-4-bromobenzoyl)-leucine methyl ester is reacted according to the procedures of 
Example 16F-G. 



To triphenylphosphine (1.2 equivalents) in THF at -78 °C is added diethylazodicarboxylate 
(1.2 equivalents) in THF. After 10 min thiolacetic acid (1.3 equivalents) in THF is added 
followed by the resultant compound from Example 1 15A (1. equivalent) in THF. The 



Example 114 
A-NH-SQ 2 -CH 2 -B 




Example 115B 

4-Thioacetoxymethyl-2-phenylbenzovl leucine methyl ester 
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reaction is stirred at -78 °C for 1 h and then at ambient temperature until it is judged to be 
complete by TLC analysis. The mixture is evaporated and the residue is taken up in 
5870 methanol and is treated with K2CO3 (2 equivalents). When the reaction is judged to be 

complete by TLC analysis, the solvent is evaporated and the residue is chromatographed on 
silica gel to afford the title product. 

Example 115C 

5875 4-Chlorosulfonvlmethvlene-2-phenylbenzovl leucine methvl ester 

The resultant compound from Example 1 15B in water is stirred vigorously while gaseous 
chlorine is bubbled through the mixture. When the reaction is judged to be done by TLC 
analysis, the reaction is extracted with dichloromethane which is dried and evaporated to 
afford the title product. / 

5880 

Example 115D 

4-(<^-2-F^nxdidone-5-aminom leucine methvl 

ester 

To a solution of the resultant compound from Example 1 15C ( 1 .0 equivalent) in methylene 
5885 chloride is added (5)-5-aminomethyl-2-pyrrolidone ( 1 .0 equivalent) and triethy lamine ( 1 .0 
equivalent). When the reaction is judged complete by TLC analysis, the solvent is 
evaporated and the residue is purified by chromatography on silica gel. 

Example 1 15E 

5890 4-ff^-2-PvrTolidone-5-aminomethvnsulfonvlmethvlene-2-phenvlbenzoyl leucine 

The resultant compound from Example 1 15D is hydrolyzed according to the procedure of 
Example IB to give the title product. 



5895 Example 1 16 

A-NH-S0 2 -CH 2 -B 

The procedure of Example 1 15 is used with the exception that (2-phenyl-4-bromobenzoyl)- 
leucine methyl ester is replaced by a bromide from Table 2, entries 28-132 (B-Br) and (S)- 
5-aminomethyl-2-pyrrolidone is replaced by an' amine from Table 3 (A-NH2). For products 
5900 derived from amines 146-206 from Table 3, the final LiOH hydrolysis step also hydrolyzes 
the ester on the fragment of the final compound that is derived from amines 146-206. 
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5905 Example 117 

4-(2-ThiazolylV2-phenvlbenzovl methionine 

Example 117 A 
2-Thiazole boronic acid 

5910 A solution of thiazole (L0 equivalent) is lithiated with a slight excess of n-butyl lithium in 
THF (1.05 equivalents) and then treated with trimethyl borate (1.05 equivalents). The 
reaction mixture is quenched by the addition of aqueous HC1 and the resulting boronate ester 
is cleaved by the addition of excess aqueous NaOH. After acidification and extraction into 
ethyl acetate the crude boronic acid is used without further purification. 

5915 

Example 117B 
4-(2-ThiazolylV2-phenvlbenzovl methionine methvl ester 
A mixture of 4-bromo-2-phenylbenzoic acid methyl ester (1.0 equivalent), 2-thiazole 
boronic acid (1.0 equivalent) and catalytic Pd(PPh3)4 is heated in a two phase system of 
5920 toluene and aqueous Na2CC>3. After cooling, the resulting biaryl compound is isolated by 
evaporation of the organic phase and is purified by chromatography on silica gel. 

Example 117C 
4-(2-ThiazolvlV2-phenvlbenzoyl methionine 
5925 The resultant compound from Example 1 17C is hydrolyzed according to the procedure of 
Example IB to give the title product. 




5930 Example 118 

4-f2-Thiazolylcarbonyl)-2-phenylbenzoyl methionine 
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Example 1 18A 

4-(2-Thia7olylcarbonvn-2-phenvlbenzovl methionine methyl ester 
5935 A mixture of 4-bromo-2-phenylbenzoic acid methyl ester ( 1 .0 equivalent), 2-thiazole 

boronic acid from Example 1 17A (1.0 equivalent) and catalytic Pd(PPh3)4 is heated in a two 
phase system of toluene and aqueous Na2CC>3 previously purged with a large excess of 
carbon monoxide. The resulting diary 1 ketone is isolated by evaporation of the organic 
phase and is purified by chromatography on silica gel 



5940 



Example 1 18B 
4-(2-Thiazolvlcarbonyl)-2-phenvlbenzoyl methionine 
The resultant compound from Example 1 18A is hydrolyzed according to the procedure of 
Example IB to give the title product. 



5945 



5950 




OMe 



Example 119 

4-f(3-Airunopyridylkarbonylaminosulfonyl1-2-phenylbenzoylmethionine 



Example 1 19 A 
4-Aminosulfonyl-2-phenvlbenzoylmethionine methyl ester 
To a solution of 4-chlorosulfonyl-2-phenylbenzoyl methionine methyl ester from Example 
5E in dichloromethane is added aqueous ammonia and the mixture is stirred until the 
5955 reaction is judged complete by TLC analysis. The organic phase is separated, dried and 
evaporated and the product is purified by chromatography on silica gel. 

Example 119B 

4-Isocyanatosulfonyl-2-phenylbenzovlmethionine methyl ester 
5960 A mixture of the resultant sulfonamide from Example 1 19 A in chlorobenzene is treated with 
with oxalyl chloride according to the procedure of Franz et al. (/. Org. Chem, 1964, 29, 
2592) to give the title compound. 
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Example 119C 

5965 4-f(A-aniinopvridyiy arhnn ylaminosulfonvl1-2-Dhenvlben7o^ methyl ester 

A mixture of the resultant isocyanate from Example 1 19B (1 equivalent) in dichloromethane 
is treated with 3-aminopyridine ( 1 equivalent) and stirred until the reaction is judged 
complete by tic analysis. The solvent is evaporated and the product is purified by 
chromatography on silica gel. 

5970 

Example 119D 

4-[(A-aminopyridyl)carbonylaminosulfonvn-2-phenylbenzovlmethionine 
The resultant compound from Example 1 19C is hydrolyzed according to the procedure of 
Example IB to give the title product. 

5975 

Example 120 
A-NH-CO-NH-SQ 2 -B 
The anilines from Table 1 (B-NH2) are reacted according to the procedures of Example 5E 

5980 to afford the corresponding sulfonyl chlorides. These are reacted according to the procedure 
of Example 1 19 with the exception that 3-aminopyridine is replaced by an amine from Table 
3 (A-NH2). For products derived from amines 146-206 from Table 3, the final LiOH 
hydrolysis step also hydrolyzes the ester on the fragment of the final compound that is 
derived from amines 146-206. 

5985 This example also encompasses compounds comprising a C-terminal ester moiety, 

in which case the final LiOH step is eliminated and the amino acid methyl esters used to 
prepare the anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, 
butyl, sec-butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

5990 Example 121 

A-NH-CO-NH-SO2-CH2-B 
The bromides from Table 2, entries 28-132 (B-Br) are reacted according to the procedures 
of Example 1 15A-C to afford the corresponding sulfonyl chlorides. These are reacted 
according to the procedure of Example 1 19 with the exception that 3-aminopyridine is 

5995 replaced by an amine from Table 3 ( A-NH2). For products derived from amines 146-206 
from Table 3, the final LiOH hydrolysis step also hydrolyzes the ester on the fragment of 
the final compound that is derived from amines 146-206. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
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bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 



Exam ple 122 
A-O-CH2-B 

6005 The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G. The resultant alcohols are reacted according to the procedure of Example 27 with the 
exception that 3-hydroxypyridine is replaced by an alcohol from Table 6 (A-OH). For 
products derived from alcohols 280-359 and 408-431 from Table 6, the LiOH hydrolysis 
step is followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting group by 

6010 stirring the resultant compound from the LiOH hydrolysis step in a 1 : 1 mixture of 

dichloromethane and trifluoroacetic acid until TLC analysis indicates that the reaction is 
complete. The solvent is evaporated and the residue is purified by chromatography on silica 
gel. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
601 5 case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

Example 123 

6020 A-O-CO-NH-B 

The procedure of Example 1 is used with the exception that 4-amino-2-phenylbenzoyl 
methionine methyl ester is replaced by an aniline from Table 1 (B-NH2) and (S)-5- 
aminomethyl-2-pyrrolidone (1.0 equivalent) is replaced by an alcohol from Table 6 (A-OH, 
1.0 equivalent) and CuCl (0.1 equivalent). For products derived from alcohols 280-359 

6025 and 408-431 from Table 6, the LiOH hydrolysis step is followed by removal of the tert- 
butyloxycarbonyl (Boc) amine protecting group by stirring the resultant compound from the 
LiOH hydrolysis step in a 1 : 1 mixture of dichloromethane and trifluoroacetic acid until TLC 
analysis indicates that the reaction is complete. The solvent is evaporated and the residue is 
purified by chromatography on silica gel. 

6030 This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

6035 Example 124 

A-O-CS-NH-B 
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The procedure of Example 1 is used with the exception that 4-amino-2-phenylbenzoyl 
methionine methyl ester is replaced by an aniline from Table I (B-NH2X (5)-5- 
aminomethyl-2-pyrrolidone (1 .0 equivalent) is replaced by an alcohol from Table 6 (A-OH, 

6040 1 .0 equivalent) and CuCl (0. 1 equivalent), and triphosgene (0.33 equivalent) is replaced by 
thiophosgene ( 1 .0 equivalent). For products derived from alcohols 280-359 and 408-43 1 
from Table 6, the LiOH hydrolysis step is followed by removal of the tert-butyloxycarbonyl 
(Boc) amine protecting group by stirring the resultant compound from the LiOH hydrolysis 
step in a 1:1 mixture of dichloromethane and trifluoroacetic acid until TLC analysis indicates 

6045 that the reaction is complete. The solvent is evaporated and the residue is purified by 
chromatography on silica gel. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
6050 butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

Example 125 
A-O-SO-NH-B 

The procedure of Example 3 is used with the exception that 4-arnino-2-phenylbenzoyl 
6055 methionine methyl ester is replaced by an aniline from Table 1 (B-NH2) and (5>5- 

aminomethyl-2-pyrrolidone (1.0 equivalent) is replaced by an alcohol from Table 6 (A-OH, 
1.0 equivalent) and CuCl (0. 1 equivalent). For products derived from alcohols 280-359 
and 408-43 1 from Table 6, the LiOH hydrolysis step is followed by removal of the tert- 
butyloxycarbonyl (Boc) amine protecting group by stirring the resultant compound from the 
6060 LiOH hydrolysis step in a 1:1 mixture of dichloromethane and trifluoroacetic acid until TLC 
analysis indicates that the reaction is complete. The solvent is evaporated and the residue is 
purified by chromatography on silica gel. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
6065 anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 



Example 126 

6070 A-0-SQ 2 -NH-B 

The procedure of Example 4 is used with the exception that 4-amino-2-phenylbenzoyl 
methionine methyl ester is replaced by an aniline from Table 1 (B-NH2) and (S)-5- 
aminomethyl-2-pyrrolidone ( 1 .0 equivalent) is replaced by an alcohol from Table 6 (A-OH, 
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1.0 equivalent) and CuCl (0. 1 equivalent). For products derived from alcohols 280-359 
6075 and 408-431 from Table 6, the LiOH hydrolysis step is followed by removal of the tert- 

butyloxycarbonyl (Boc) amine protecting group by stirring the resultant compound from the 
LiOH hydrolysis step in a 1:1 mixture of dichloromethane and trifluoroacetic acid until TLC 
analysis indicates that the reaction is complete. The solvent is evaporated and the residue is 
purified by chromatography on silica gel. 
6080 This example also encompasses compounds comprising a C-terminal ester moiety, 

in which case the final LiOH step is eliminated and the amino acid methyl esters used to 
prepare the anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, 
butyl, sec-butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

6085 

Example 127 
A-Q-CO-NH-CH 2 -B 

The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G. The resultant alcohols are reacted according to the procedure of Example 18 with the 

6090 exception that (S)-5-aminomethyl-2-pyrrolidone (1.0 equivalent) is replaced by an alcohol 

from Table 6 (A-OH, 1.0 equivalent) and CuCl (0.1 equivalent). For products derived from 
alcohols 280-359 and 408-431 from Table 6, the LiOH hydrolysis step is followed by 
removal of the tert-butyloxycarbonyl (Boc) amine protecting group by stirring the resultant 
compound from the LiOH hydrolysis step in a 1: 1 mixture of dichloromethane and 

6095 trifluoroacetic acid until TLC analysis indicates that the reaction is complete. The solvent is 
evaporated and the residue is purified by chromatography on silica gel. 
This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 

6100 butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

Example 128 
A-Q-CS-NH-CH 2 -B 

6105 The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G. The resultant alcohols are reacted according to the procedure of Example 18 with the 
exception that (S)-5-aminomethyl-2-pyrrolidone (1.0 equivalent) is replaced by an alcohol 
from Table 6 (A-OH, 1.0 equivalent) and CuCl (0.1 equivalent), and triphosgene (0.33 
equivalent) is replaced by thiophosgene (1.0 equivalent). For products derived from 

6110 alcohols 280-359 and 408-43 1 from Table 6, the LiOH hydrolysis step is followed by 
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removal of the tert-butyloxycarbonyl (Boc) amine protecting group by stirring the resultant 
compound from the LiOH hydrolysis step in a 1:1 mixture of dichloromethane and 
trifluoroacetic acid until TLC analysis indicates that the reaction is complete. The solvent is 
evaporated and the residue is purified by chromatography on silica gel. 
6115 This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

6120 

Example 129 
A-Q-SO-NH-CH 2 -B 

The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G and 18A-B. The resultant amines are reacted according to the procedure of Example 3 

6125 with the exception that (S)-5-aminomethyl-2-pyrroIidone (1.0 equivalent) is replaced by an 
alcohol from Table 6 (A-OH, 1.0 equivalent) and CuCl (0. 1 equivalent), For products 
derived from alcohols 280-359 and 408-43 1 from Table 6, the LiOH hydrolysis step is 
followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting group by stirring 
the resultant compound from the LiOH hydrolysis step in a 1:1 mixture of dichloromethane 

6130 and trifluoroacetic acid until TLC analysis indicates that the reaction is complete. The 
solvent is evaporated and the residue is purified by chromatography on silica gel 
This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 

6135 butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 



Example 130 
A-O-SO2-NH-CH2 -B 

6140 The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G and 18A-B. The resultant amines are reacted according to the procedure of Example 4 
with the exception that (S)-5-aminomethyI-2-pyrrolidone (1.0 equivalent) is replaced by an 
alcohol from Table 6 (A-OH, 1.0 equivalent) and CuCl (0.1 equivalent). For products 
derived from alcohols 280-359 and 408-431 from Table 6, the LiOH hydrolysis step is 

6145 followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting group by stirring 
the resultant compound from the LiOH hydrolysis step in a 1: 1 mixture of dichloromethane 
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and trifluoroacetic acid until TLC analysis indicates that the reaction is complete. The 
solvent is evaporated and the residue is purified by chromatography on silica gel. 
This example also encompasses compounds comprising a C-terminal ester moiety, in which 
6150 case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 



Example 131 
A-S-B 

The anilines from Table 1 (B-:NH2) are reacted according to the procedures of Example 
13 A. The resultant fluorides are reacted according to the procedure of Example 13 with the 
exception that 2-mercaptopyridine is replaced by a mercaptan from Table 7 (A-SH). For 
products derived from mercaptans 301-394 from Table 7, the LiOH hydrolysis step is 
followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting group by stirring 
the resultant compound from the LiOH hydrolysis step in a 1:1 mixture of dichloromethane 
and trifluoroacetic acid until TLC analysis indicates that the reaction is complete. The 
solvent is evaporated and the residue is purified by chromatography on silica gel. 
This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
' anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

6170 

Example 132 
A-S-CO-NH-B 

The procedure of Example 1 is used with the exception that 4-amino-2-phenylbenzoyl 
methionine methyl ester is replaced by an aniline from Table 1 (B-NH2) and (S)-5- 

6 1 75 aminomethyl-2-pyrrolidone ( 1 .0 equivalent) is replaced by a mercaptan from Table 7 ( A- 
SH). For products derived from mercaptans 301-394 from Table 7, the LiOH hydrolysis 
step is followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting group by 
stirring the resultant compound from the LiOH hydrolysis step in a 1: 1 mixture of 
dichloromethane and trifluoroacetic acid until TLC analysis indicates that the reaction is 

6180 complete. The solvent is evaporated and the residue is purified by chromatography on silica 
gel. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
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anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
6 1 85 butyl, isobuty 1, isoamy 1, hexyl, octyl, cyclohexy 1 or phenethyl esters. 

Example 133 
A-S-CS-NH-B 

6190 The procedure of Example 1 is used with the exception that 4-amino-2-phenyIbenzoyl 
methionine methyl ester is replaced by an aniline from Table 1 (B-NH2), (S)-5- 
aminomethyl-2-pyrrolidone (1.0 equivalent) is replaced by a mercaptan from Table 7 CA- 
SH), and triphosgene (0.33 equivalent) is replaced by thiophosgene (1.0 equivalent). For 
products derived from mercaptans 301-394 from Table 7, the LiOH hydrolysis step is 

6195 followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting group by stirring 
the resultant compound from the LiOH hydrolysis step in a 1: 1 mixture of dichloromethane 
and trifluoroacetic acid until TLC analysis indicates that the reaction is complete. The 
solvent is evaporated and the residue is purified by chromatography on silica gel. 
This example also encompasses compounds comprising a C-terminal ester moiety, in which 

6200 case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

6205 Example 134 

A-S-SO-NH-B 

The procedure of Example 3 is used with the exception that 4-amino-2-phenylbenzoyl 
methionine methyl ester is replaced by an aniline from Table 1 (B-NH2) and (S)-5~ 
aminomethyl-2-pyrrolidone (1.0 equivalent) is replaced by a mercaptan from Table 7 (A- 

6210 SH). For products derived from mercaptans 301-394 from Table 7, the LiOH hydrolysis 
step is followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting group by 
stirring the resultant compound from the LiOH hydrolysis step in a 1: 1 mixture of 
dichloromethane and trifluoroacetic acid until TLC analysis indicates that the reaction is 
complete. The solvent is evaporated and the residue is purified by chromatography on silica 

6215 gel. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

6220 
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Example 135 
A-S-SCb-NH-B 

The procedure of Example 4 is used with the exception that 4-amino-2-phenylbenzoyl 
methionine methyl ester is replaced by an aniline from Table 1 (B-NH2) and (S)-5- 

6225 aminomethyl-2-pyrrolidone ( 1 .0 equivalent) is replaced by a mercaptan from Table 7 CA- 
SH). For products derived from mercaptans 301-394 from Table 7, the LiOH hydrolysis 
step is followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting group by 
stirring the resultant compound from the LiOH hydrolysis step in a 1: 1 mixture of 
dichloromethane and trifluoroacetic acid until TLC analysis indicates that the reaction is 

6230 complete. The solvent is evaporated and the residue is purified by chromatography on silica 
gel. 

This example also encompasses compounds comprising a C-terrninal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
6235 butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

Example 136 
A-S-CO-NH-CH2-B 

6240 The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G. The resultant alcohols are reacted according to the procedure of Example 18 with the 
exception that (5)-5-aminomethyl-2-pyrrolidone is replaced by a mercaptan from Table 7 
(A-SH). For products derived from mercaptans 301-394 from Table 7, the LiOH 
hydrolysis step is followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting 

6245 group by stirring the resultant compound from the LiOH hydrolysis step in a 1 : 1 mixture of 
dichloromethane and trifluoroacetic acid until TLC analysis indicates that the reaction is 
complete. The solvent is evaporated and the residue is purified by chromatography on silica 
gel. 

. This example also encompasses compounds comprising a C-terminal ester moiety, in which 
6250 case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 



Example 137 

6255 A-S-CS-NH-CHo-B 

The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G. The resultant alcohols are reacted according to the procedure of Example 18 with the 
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exception that (5)-5-aminomethyl-2-pyrrolidone is replaced by a mercaptan from Table 7 
(A-SH) and triphosgene (0.33 equivalent) is replaced by thiophosgene (1.0 equivalent). 

6260 For products derived from mercaptans 301-394 from Table 7, the LiOH hydrolysis step is 
followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting group by stirring 
the resultant compound from the LiOH hydrolysis step in a 1: 1 mixture of dichloromethane 
and trifluoroacetic acid until TLC analysis indicates that the reaction is complete. The 
solvent is evaporated and the residue is purified by chromatography on silica gel. 

6265 This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyi, octyl, cyclohexyl or phenethyl esters. 



6270 

Example 138 
A-S-SO-NH-CH o-B 

The bromides from Tabled (B-Br) are reacted according to the procedures of Example 16F- 
G and 18A-B. The resultant amines are reacted according to the procedure of Example 3 

6275 with the exception that (S)-5-aminomethyl-2-pyrrolidone is replaced by a mercaptan from 
Table 7 (A-SH). For products derived from mercaptans 301-394 from Table 7, the LiOH 
hydrolysis step is followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting 
group by stirring the resultant compound from the LiOH hydrolysis step in a 1: 1 mixture of 
dichloromethane and trifluoroacetic acid until TLC analysis indicates that the reaction is 

6280 complete. The solvent is evaporated and the residue is purified by chromatography on silica 
gel. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
6285 butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

Example 139 
A-S-SQ 2 -NH-CH 2 -B 

6290 The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G and 18A-B. The resultant amines are reacted according to the procedure of Example 4 
with the exception that (5)-5-aminomethyl-2-pyrrolidone is replaced by a mercaptan from 
Table 7 (A-SH). For products derived from mercaptans 301-394 from Table 7, the LiOH 
hydrolysis step is followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting 
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6295 group by stirring the resultant compound from the LiOH hydrolysis step in a 1 : 1 mixture of 
dichloromethane and trifluoroacetic acid until TLC analysis indicates that the reaction is 
complete. The solvent is evaporated and the residue is purified by chromatography on silica 
gel. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
6300 case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

6305 Example 140 

A-O-P 

The procedure of Example 6 is used with the exception that 4-amino-2-phenylbenzoyl 
methionine methyl ester is replaced by an aniline from Table 1 (B-NH2) and 3- 
bromopyridine is replaced by a halide from Table 8 (A-Cl, A-Br, or A-I). For products 

6310 derived from halides 202-239 from Table 8, the LiOH hydrolysis step is followed by 

removal of the tert-butyloxycarbonyl (Boc) amine protecting group by stirring the resultant 
compound from the LiOH hydrolysis step in a 1 : 1 mixture of dichloromethane and 
trifluoroacetic acid until TLC analysis indicates that the reaction is complete. The solvent is 
evaporated and the residue is purified by chromatography on silica gel. 

6315 This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table I are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

6320 

Example 141 
A-S-B 

The procedure of Example 12 is used with the exception that 4-amino-2-phenylbenzoyl 
methionine methyl ester is replaced by an aniline from Table 1 (B-NH2) and 2- 

6325 chloromethylpyridine hydrochloride is replaced by a halide from Table 8 (A-Cl, A-Br, or A- 
I). For products derived from halides 202-239 from Table 8, the LiOH hydrolysis step is 
followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting group by stirring 
the resultant compound from the LiOH hydrolysis step in a 1 : 1 mixture of dichloromethane 
and trifluoroacetic acid until TLC analysis indicates that the reaction is complete. The 

6330 solvent is evaporated and the residue is purified by chromatography on silica gel. 
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This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl,* isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

6335 

Example 142 
A-NH-B 

The procedure of Example 24 is used with the exception that 4-amino-2-phenylbenzoyl 
6340 methionine methyl ester is replaced by an aniline from Table 1 (B-NH2) and 2- 

bromopyridine hydrobromide is replaced by a halide from Table 8 ( A-Cl, A-Br, or A-I). 
For products derived from halides 202-239 from Table 8, the LiOH hydrolysis step is 
followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting group by stirring 
the resultant compound from the LiOH hydrolysis step in a 1 : 1 mixture of dichloromethane 
6345 and trifluoroacetic acid until TLC analysis indicates that the reaction is complete. The 
solvent is evaporated and the residue is purified by chromatography on silica gel. 
This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
6350 butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 



Example 143 
A-Q-CH 2 -B 

6355 The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G. The resultant alcohols are reacted according to the procedure of Example 28 with the 
exception that 3-chloromethylpyridine hydrochloride is replaced by a halide from Table 8 
(A-Cl, A-Br, or A-I). For products derived from halides 202-239 from Table 8, the LiOH 
hydrolysis step is followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting 

6360 group by stirring the resultant compound from the LiOH hydrolysis step in a 1: 1 mixture of 
dichloromethane and trifluoroacetic acid until TLC analysis indicates that the reaction is 
complete. The solvent is evaporated and the residue is purified by chromatography on silica 
gel. , 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
6365 case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 
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6370 Example 144 

A-S-CH9-B 

The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G. The resultant alcohols are reacted according to the procedure of Example 37 with the 
exception that 2-bromothiazole is replaced by a halide from Table 8 (A-Cl, A-Br, or A-I). 

6375 For products derived from halides 202-239 from Table 8, the LiOH hydrolysis step is 

followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting group by stirring 
the resultant compound from the LiOH hydrolysis step in a 1:1 mixture of dichloromethane 
and trifluoroacetic acid until TLC analysis indicates that the reaction is complete. The 
solvent is evaporated and the residue is purified by chromatography on silica gel. 

6380 This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl. butyl; sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

6385 

Example 145 
A-C^C-B 

The procedure of Example 47 is used with the exception that (2-phenyl-4-bromobenzoyl)- 
methionine methyl ester is replaced by a bromide from Table 2 (B-Br) and 4- 

6390 bromoimidazole is replaced by a halide from Table 8 (A-Cl, A-Br, or A-I). For products 
derived from halides 202-239 from Table 8, the LiOH hydrolysis step is followed by 
removal of the tert-butyloxycarbonyl (Boc) amine protecting group by stirring the resultant 
compound from the LiOH hydrolysis step in a 1 : 1 mixture of dichloromethane and 
trifluoroacetic acid until TLC analysis indicates that the reaction is complete. The solvent is 

6395 evaporated and the residue is purified by chromatography on silica gel. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

6400 

Example 146 
A-CH=CH-B 

The products from Example 145 are reacted according to the procedure of Example 48. 
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This example also encompasses compounds comprising a C-terminal ester moiety, in which 
6405 case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 



6410 Example 147 

A-CH 2 -CH 2 -B 

The products from Example 146 are reacted according to the procedure of Example 49. 
This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
6415 bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 



Example 148 
A-CO-C^C-B 

The bromides from Table 2 (B-Br) are reacted according to the procedure of Example 47A. 
The resultant acetylenes are reacted according to the procedure of Example 50 with the 
exception that 4-bromoimidazole is replaced by a halide from Table 8 (A-Cl, A-Br, or A-I). 
For products derived from halides 202-230 from Table 8, the LiOH hydrolysis step is 
followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting group by stirring 
the resultant compound from the LiOH hydrolysis step in a 1: 1 mixture of dichloromethane 
and trifluoroacetic acid until TLC analysis indicates that the reaction is complete. The 
solvent is evaporated and the residue is purified by chromatography on silica gel. 

This example also encompasses compounds comprising a C-terminal ester moiety, 
6430 in which case the final LiOH step is eliminated and the amino acid methyl esters used to 

prepare the bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, 
butyl, sec-butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

Example 149 

6435 A-CO-CH=CH-B 

The products from Example 148 are reacted according to the procedure of Example 

48. 

This example also encompasses compounds comprising a C-terminal ester moiety, 
in which case the final LiOH step is eliminated and the amino acid methyl esters used to 



6420 



6425 
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6440 prepare the bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl 
butyl, sec-butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

Example 150 
A-CO-CH 2 -CH 2 -B 

6445 The products from Example 149 are reacted according to the procedure of Example 

49. 

This example also encompasses compounds comprising a C-terminal ester moiety, 
in which case the final LiOH step is eliminated and the amino acid methyl esters used to 
prepare the bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, 
6450 butyl, sec-butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

Example 151 
A-SCb-B 

The anilines from Table 1, entries 28-132 (B-NH2) are reacted according to the 
6455 procedures of Example 13 A. The resultant fluorides are reacted according to the procedure 
of Example 13 with the exception that 2-mercaptopyridine is replaced by a mercaptan from 
Table 7 (A-SH). The resultant sulfides are oxidized according to the procedure of Example 
14 A. For products derived from mercaptans 301-394 from Table 7, the LiOH hydrolysis 
step is followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting group by 
6460 stirring the resultant compound from the LiOH hydrolysis step in a 1 : 1 mixture of 

dichloromethane and trifluoroacetic acid until TLC analysis indicates that the reaction is 
complete. The solvent is evaporated and the residue is purified by chromatography on silica 
gel. 

This example also encompasses compounds comprising a C-terminal ester moiety, 
6465 in which case the final LiOH step is eliminated and the amino acid methyl esters used to 
prepare the anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, 
butyl, sec-butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

Example 152 

6470 A-CH 2 SQ2-B 

The procedure of Example 12 is used with the exception that 4-amino-2- 
phenylbenzoyl methionine methyl ester is replaced by an aniline from Table 1, entries 28- 
132 (B-NH2) and 2-chloromethylpyridine hydrochloride is replaced by a halide from Table 
8 (A-Cl, A-Br, or A-I). The resultant sulfides are oxidized according to the procedure of 

6475 Example 14A. For products derived from halides 202-239 from Table 8, the LiOH 

hydrolysis step is followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting 
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group by stirring the resultant compound from the LiOH hydrolysis step in a 1:1 mixture of 
dichloromethane and trifluoroacetic acid until TLC analysis indicates that the reaction is 
complete. The solvent is evaporated and the residue is purified by chromatography on silica 
6480 gel. 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyi, octyl, cyclohexyl or phenethyl esters. 



The bromides from Table 2, entries 28-132 (B-Br) are reacted according to the procedures 
6490 of Example 16F-G. The resultant alcohols are reacted according to the procedure of 

Example 37 with the exception that 2-bromothiazole is replaced by a halide from Table 8 (A- 
Cl, A-Br, or A-I). The resultant sulfides are oxidized according to the procedure of 
Example 14 A. For products derived from halides 202-239 from Table 8, the LiOH 
hydrolysis step is followed by removal of the tert-butyloxycarbonyl (Boc) amine protecting 
6495 group by stirring the resultant compound from the LiOH hydrolysis step in a 1: 1 mixture of 
dichloromethane and trifluoroacetic acid until TLC analysis indicates that the reaction is 
complete. The solvent is evaporated and the residue is purified by chromatography on silica 



This example also encompasses compounds comprising a C-terminal ester moiety, in which 
6500 case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 



6485 



Example 153 
A-SOo-CHo-B 



gel. 




6505 



Example 154 

{ 4-r( f 3-sulfonylmethylpyridyl > lamino1-2-phenylbenzoyl } methionine 



Example 154 A 

[ 4- [(3-sulfonylmethylpyridynamino1-2-phenvlbenzovl I methionine methyl ester 
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65 10 A mixture of 3-chlorosulfonylmethy lpyridine hydrochloride ( 1 .0 equivalent) and (4-amino- 
2-phenylbenzoyl)methionine methyl ester (1.0 equivalent) in dichloromethane is treated with 
triethylamine (2.2 equivalents). When judged complete by TLC analysis, the reaction is 
diluted with ethyl acetate, and then is washed with pH 4 water, saturated NaHC03, and 
brine. The mixture is dried and concentrated to give the crude title compound which is 

65 1 5 purified by chromatography on silica gel. 

Exam ple 154B 

(4-ff3-sulfonvlmethvlpvridvnamino1-2-phenvlbenzovn methionine 
The resultant compound from Example 154 A is hydrolyzed according to the procedure of 
6520 Example IB to give the title product. 

Example 155 
A-CH 2 SC b-NH-B 

The procedure of Example 154 is used with the exception that 4-amino-2-phenylbenzoyl 
6525 methionine methyl ester is replaced by an aniline from Table 1 (B-NH2) and 3- 

chlorosulfonylmethylpyridine hydrochloride is replaced by a sulfonyl chloride from Table 9 
(A-SO2CI). 

This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
6530 anilines in Table 1 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 

Example 156 
A-SCh-NH-CFb -B 

6535 The bromides from Table 2 (B-Br) are reacted according to the procedures of Example 16F- 
G. The resultant alcohols are converted to the corresponding amines according to the 
procedures of Examples 18A-B. These amines are reacted according to the procedure of 
Example 154 with the exception that -chlorosulfonylmethy lpyridine hydrochloride is 
replaced by a sulfonyl chloride from Table 9 (A-SO2CI). 

6540 This example also encompasses compounds comprising a C-terminal ester moiety, in which 
case the final LiOH step is eliminated and the amino acid methyl esters used to prepare the 
bromides in Table 2 are replaced by the corresponding ethyl, propyl, isopropyl, butyl, sec- 
butyl, isobutyl, isoamyl, hexyl, octyl, cyclohexyl or phenethyl esters. 
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6545 




C0 2 H 



0 = ^ 



SCH 3 

Example 162 

[4-(thiazo-4-ylmethvlcarbonvl^amino-2-phenvlbenzoyl1methioninc 



6550 



Example 162 A 
Thioformamide 



To a mechanically-stirred solution of formamide (4.0 mL, 100 mmol) in THF (45 
mL) was added P4S{o (4.5 g, 10. 1 mmol) while the reaction mixture was maintained at <37 
°C using an ice-water bath. The reaction mixture was then stirred for 5.5 hours at ambient 
6555 temperature. The reaction mixture was filtered through a pad of celite and the filter cake was 
washed with THF. The filtrate was concentrated and in vacuo and then under high vacuum 
for 4 hours to give thioformamide which was used without further purification. 



To a mechanically-stirred solution of ethyl acetoacetate (59 mL, 463 mmol) in ether 
(75 mL) was added bromine (23.5 mL, 912 mmol) while the reaction temperature was 
maintained below 23 °C using an ice-water bath. The yellow-orange solution was stirred for 
5 hours with cooling and then was stirred overnight at ambient temperature. Ice (60 g) was 

6565 added and the reaction mixture was extracted with ether. The organic phase was washed 
twice with aqueous NaHC03 saturated with NaCl and once with brine. The ether solution 
was stirred for 1 day over CaCh and then was filtered through celite. The filter cake was 
rinsed witlrdichlorornethane. The filtrate was concentrated in vacuo to give ethyl 4- 
bromoacetoacetate (71.5 g) which was stored in the dark and stabilized with BaCC>3 (300 

6570 mg). 



6575 g, 49.7 mmol), prepared as in Example 162B, was added a solution in absolute 

ethanol/dioxane/toluene of thioformamide (4 g, 65 mmol), prepared as in Example 162 A, 



6560 



Example 162B 
Ethyl 4-bromoacetoacetate 



Example 162C 
Ethyl 4-Thiazolvlacetate 
To a solution in absolute ethanol (18 mL) of ethyl 4-bromoacetoacetate (7.0 mL, 10.4 
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while the reaction temperature was maintained below 35 °C using an ice-water bath. The 
reaction mixture was stirred at reflux for 30 minutes, and then was cooled to ambient 
temperature. The reaction mixture was poured into aqueous 2N HC1 (210 mL) and extracted 
6580 twice with ether. The organic extracts were discarded and the aqueous phase was taken to ph 
7-8 with NaHC03. The aqueous phase was extracted twice with ether. The ether extracts , 
were dried over Na 2 S0 4 , filtered, and concentrated in vacuo to give 4.7 g of a dark oil. The 
oil was distilled at 20 mm Hg to give ethyl 4-thiazolylacetate (2.5 g, bp 1 1 1-122 °C) as light- 
yellow oil. 

6585 

Example 162D 
4-Thiazovlacetic acid 
A mixture of ethyl 4-thiazolylacetate (2.4 g, 14 mmol), prepared as in Example 
162C, and aqueous 10% NaOH was stirred for 10 minutes at ambient temperature. The 
6590 reaction mixture was cooled to 0 °C and taken to pH 2-3 with concentrated HC1. The 

resulting white solid was filtered, washed with water and dried under high vacuum in the 
presence of P2O5 to give 4-thiazoylacetic acid (905 mg). 

Example 162E 

6595 f4-(thiazo-4-vlmethvlcarhonvnamino-2-phenvlbe n7.oynmethionine methyl ester 

To a suspension in dichloromethane ( 10 mL) of 4-thiazolylacetic acid (460 mg, 3.22 
mmol), prepared as in Example 162D was added oxalyl chloride (300 \lL, 3.44 mmol) and 
DMF (5 mL). The mixture was stirred for 1.5 hours after bubbling ceased, and then was 
added over 5 minutes to a 5 °C 2-phase mixture of 4-amino-2-phenylbenzoyl methionine 

6600 methyl ester (compound 8, 1 .2 g, 3.2 mmol) in diclhloromethane ( 12 mL) and saturated 

aqueous NaHC0 3 (15 mL). The cold bath was removed and the reaction mixture was stirred 
for 1.5 hours. The reaction mixture was partitioned between ethyl acetate and saturated 
aqueous NaHCC>3. The organic phase was dried over Na2SC>4, filtered, and concentrated in 
vacuo to give a dark-brown residue (1.0 g). Chromatography on silica gel (10% ethyl 

6605 acetate hexane) gave [4-(thiazo-4-ylmethylcarbonyl)amino-2-phenylbenzoyl]methionine 
methyl ester (581 mg) as a light-yellow powder. 

Example 162F 

r4-( , thiazo-4-vlmethvlcarbonvl'>amino- 2-phenvlbenzovnmethionine 
6610 The desired compound was prepared by saponification of [4-(thiazo-4- 

ylmethylcarbonyl)amino-2-phenylbenzoyl]methionine methyl ester, prepared as in Example . 
162E, using lithium hydroxide hydrate according to the method of Example 159. 'H NMR 
(300 MHz, DMSO-d6) 6 10.42 (s, 1H), 9.06 (d, 1H), 8.43 (d, 1H), 7.70 (d, 1H), 7.63 
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(dd, 1H), 7.52 (d, 1H), 7.40 (d, 1H-X 7.35 (m t 5H), 4.28 (m, 1H), 3.90 (s, 2H) t 2.25 (nu 
6615 2H), 2.00 (s, 3H), 1.86 (m, 2H); MS (DCI-NH3) m/e 470 (M+H) + . Anal calcd for 
C23H23N3O4S2: C, 58.83; H, 4.94; N, 8.95. Found: C, 58.44; H, 4.87; N, 8.58. 




C0 2 H 



6620 Example 163 

f4-(thiazol-2-ylmethylcarbonyl^amino-2-phenylbenzoyl1methionine 

Example 163 A 
3-bromosuccinaldehydic acid ethyl ester 
6625 To a 0-5 °C mechanically-stirred solution in diethyl ether (100 mL) of 

succinaldehydic acid ethyl ester ( 10.0 g, 77 mmol) was added bromine (3:9 g, 151 mmol) 
over 2.5 hours. The reaction mixture was stirred for an additional 1.25 hours and the ether 
was distilled at atmospheric pressure. The remaining yellow oil was distilled (6.0-6.5 mm 
Hg, bp 95-101 °C) to give 3-bromosuccinaldehydic acid ethyl ester (10.7 g, 66%). 

6630 

Example 163B 
Ethyl 2-thiazolyl acetate 
To a slurry of thioformamide (3.9 g, 64 mmol) in diethyl ether (40 mL) and 
tetrahydrofuran (15 mL) was added 3-bromo-succinaldehydic acid ethyl ester (10.6 g, 5 1 
6635 mmol), prepared as in Example 163 A. The reaction mixture was heated at reflux for 30 
minutes, then ethanol (50 mL) was added, 30-40 mL of ether was distilled off, and the 
reaction mixture was heated at reflux for one hour. The reaction mixture was cooled to 
ambient temperature and aqueous 2N HC1 (200 mL) was added. The mixture was extracted 
twice with ether. The aqueous phase was taken to pH 7-8 with NaHCC>3 (40 g) and was 
6640 extracted with ether and twice with ethyl acetate. The combined organic layers were dried 

over Na2S04, filtered, and concentrated in vacuo to give an orange oil which was purified by 
distillation (3 mm Hg, bp 109-1 1 1 °C) to give ethyl 2-thiazolyl acetate (2.15 g). 

Example 163C 

6645 2-Thiazolyl acetic acid 
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Ethyl 2-thiazolyl acetate (2.35 g, 13.7 mmol), prepared as in Example 163B, was 
added to 10% aqueous KOH. After about 10 minutes all of the oil dissolved to give a clear, 
bright-yellow solution. The reaction mixture was cooled to 0 °C and the pH was adjusted to 
2-3 using concentrated HC1. The resulting solids were filtered off, rinsed with water, and 
6650 dried over P2O5 under high vacuum to give 2-thiazolyl acetic acid ( 1 .44 g). 

Example 163D 

r4-rthiazo-2-vlmethvlcarhonvnamino-2-phenvlbenzovnme thionine methvl ester 

To a solution in DMF (4 mL) of 2-thiazolyl acetic acid (300 mg, 2. 1 mmol), prepared 

6655 as in Example 163C, was added 3-hydroxy-l,2,3-benzotriazin-4(3H)-one (373 mg, 2.3 
mmol) followed by ethyl dimethylaminopropyl carbodiimide hydrochloride (442 mg, 2.3 
mmol), and a solution of 4-amino-2-phenylbenzoyl methionine methyl ester (compound 8, 
760 mg, 2.0 mmol) in dichloromethane (3 mL) and the reaction mixture was stirred 
overnight at ambient temperature. The reaction mixture was diluted with ethyl acetate and 

6660 washed saturated aqueous NaHC03 (2x) and brine. The organic phase was dried over 
Na2SC>4, filtered, and concentrated in vacuo to give a brown solid (1-12 g). 
Chromatography on silica gel (ethyl acetate) gave [4-(thiazol-2-ylmethylcarbonyl)amino-2- 
phenylbenzoyl]methionine methyl ester (600 mg). 

6665 Example 163E 

r4-fthiazol-2-vlmethvlcarbonvnamino-2-phenvlben zovnmethionine 

The desired compound was prepared by saponification of [4-(thiazo-2- 
ylmethylcarbonyl)amino-2-phenylbenzoyl]methionine methyl ester, prepared as in Example 
163D) using the procedure of Example 159. *H NMR (300 MHz, DMSO-d 6 ) 5 10.50 (s, 
6670 1H), 9.00 (d, 1H). 8.45 (d, 1H), 7.79 (d, 1H), 7.67 (d, 1H), 7.61 (dd, 1H), 7.42 (d, 1H), 
7.38 (m, 5H), 4.28 (m, 1H), 4.01 (s, 2H), 2.25 (m, 2H), 2.00 (s, 3H), 1.86 (m, 2H); MS 
(DCI-NH3) m/e 470 (M+H) + . Anal calcd for C23H23N3O4S2H2O: C, 56.66; H, 517; N, 
8.62. Found: C, 56.75; H, 4.96; N, 8.45. 

6675 
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.C0 2 CH 3 



SCH 3 



Example 164 

r4-((RVthiazolidin-4-ylcarbonyDamino-2-phenvlbenzoyl1methionine methyl ester 

hydrochloride 



6680 



Example 164 A 



yV-rerNbutoxycarbonyl-fRVr-^thiazolidine^-carboxylic acid 
To a solution of (R)-(-)-thiazolidine-4-carboxylic acid (1.0 g, 7.5 mmol) in aqueous 

IN NaOH (9 mL) and THF (9 mL) was added a solution of di-terf-butyldicarbonate (1.62 g, 
6685 7.4 mmol) in THF (9 mL). An additional 2 mL of aqueous NaOH was added and the 

reaction mixture was stirred overnight at ambient temperature. Additional aqueous NaOH 

was added to make a clear solution and the reaction mixture was washed with hexanes (3x). 

The hexane extracts were washed twice with saturated aqueous NaHC03. The combined 

aqueous layers were acidified to pH 2 with 1.1 M NaHS04 and extracted twice with ether. 
6690 The combined ether layers were dried over Na2S04, filtered, and concentrated in vacuo to 

give A^-f<?rr-butoxycarbonyl-(R)-(-)thiazolidine-4-carboxylic acid (1.3 g) which was used 

without further purification. 

Example 164B 

6695 r4-(Aifm-butoxycarbonvl-(Rnhiazo 

methyl ester 

The desired compound was prepared by coupling of A^m-butoxycarbonyl-(R)-(- 
)thiazolidine-4-carboxylic acid, prepared as in Example 164A with [4-amino-2- 
phenylbenzoyl] methionine methyl ester (compound 8) according to the method of Example 
6700 163D, 



6705 




phenylbenzoyl]methionine methyl ester (270 mg, 0.47 mmol) and thiophenol (0.1 mL, 0.97 
mmol) was added 4N HCl-dioxane (10 mL) and the reaction mixture was stirred for 45 
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minutes at ambient temperature. The reaction mixture was partitioned between water and 
ether. The aqueous phase was extracted with ether. The organic extracts were discarded and 

67 1 0 the aqueous phase was lyophilized to give [4-((R)-thiazolidin-4-ylcarbony l)amino-2- 

pheny"lbenzoyl]methionine methyl ester hydrochloride (150 mg). [ H NMR (300 MHz, 
DMSO-d6) 6 10.53 (s, 1H), 8.45 (d, 1H), 7.68 (m, 2H), 7.42 (dd, IH), 7.37 (m, 5H), 
4.27 (m, 4H), 3.70, 3.25, 3.12 (all m, total 3H), 2.24 (m, 2H), 2.00 (s, 3H), 1.85 (m, 
2H); MS (APCI) m/e 474 (M+H) + . Anal calcd for C23H28CIN3O4S2I.4H2O: C, 51.61; H, 

6715 5.80; N, 7.85. Found: C, 51.67; H, 5.55; N, 7.28. 




SCH 3 

Example 165 



6720 r4-(rRVthiazolidin-4-vlcarhonvnamino-2-phenvlbe n7Qvnmethionine 

To a 0 °C solution in methanol (4.3 mL) of [4-((R)-thiazolidin-4-ylcarbonyl)amino-2- 
phenylbenzoyljmethionine methyl ester hydrochloride (75 mg, 0.15 mmol) was added a 
solution of lithium hydroxide hydrate (18 mg, 0.43 mmol) in water (0.5 mL). The reaction 
mixture was stirred for 1.5 hours, then the cold bath was removed and stirring was 

6725 continued overnight at ambient temperature. The reaction mixture was concentrated in vacuo 
and aqueous 2N HC1 was added to the residue. The cloudy solution was extracted with ethyl 
acetate and chloroform-isopropanol. The combined organic extracts were washed with 
brine, dried over Na2SC>4, filtered, and concentrated in vacuo to give 4[-((R)-thiazolidine-4- 
carbonyl)amino-2-phenylbenzoyl]methionine (67 mg). l H NMR (300 MHz, DMSO-d6) 

6730 81 1.10 (s, 1H), 8.60 (d, 1H), 7.70 (s, 1H), 7.68 (dd, 1H), 7.44 (dd, 1H), 7.37 (m, 5H), 
4.63 (m, 1«), 4.37 (m, 3H), 3.70 (m, 1H), 3.63 (s, 3H), 3.40 (m, 1H), 2.24 (m, 2H), 
2.00 (s, 3H), 1.85 (m, 2H); MS (APCI) m/e 460 (M+H)+. Anal calcd for 
C22H25N3O4S2 O.8 HC1: C, 54.06; H, 5.32; N, 8.60. Found: C, 54.21; H, 5.34; N, 8.00. 

6735 
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H 

N.XO2H 



SCH 3 



Example 166 

f4-ffRVthiazolidin-4-vlmethvnamino-2-phenvlbenzovl1methionine hydrochloride 



6740 Example 166A 

yV-fgrf-butoxycarbonyl-(R > )-f- > >thiazolidine-4-carboxylic acid-/V-rnethoxy-N-methyl amide 
To a solution in DMF (10 mL) of A^-^rf-butoxycarbonyl-(R)-(-)thiazolidine-4- 
carboxylic acid (777 mg, 3.33 mmol), prepared as in Example 164A, 3-hydroxy- 1,2,3- 
benzotriazin-4(3H)-one (602 mg, 3.69 mmol), and ethyl dimethylaminopropyl carbodiimide 

6745 hydrochloride (709 mg, 3.70 mmol) was added MO-dimethylhydroxylamine hydrochloride 
(357 mg, 3.66 mmol) and 4-methylmorphoIine (0.44 mL, 4.01 mmol) and the reaction 
mixture was stirred overnight at ambient temperature. The reaction mixture was diluted with 
ethyl acetate and extracted with aqueous 1M H3PO4 (2x), saturated aqueous NaHC03 (2x), 
and brine. The organic phase was dried over Na2SC>4, filtered, and concentrated in vacuo. 

6750 Chromatography on silica gel (2; 1 hexane-ethyl acetate) gave N-teA?-butoxycarbonyl-(R)-(- 
)thiazolidine-4-carboxylic acid-N-methoxy-Af-methyl amide (605 mg) as a thick yellow oil. 

Example 166B 

jV-rgrr-butoxycarbonyl^RVf-^thiazolidine^-carboxaldehyde 
6755 To a -78 °C solution in THF (6 mL) of N-^rr-butoxycarbonyl-(R)-(-)thiazolidine-4- 

carboxylic acid-W-methoxy-Af-methyl amide (550 mg, 2.0 mmol) was added lithium 
aluminum hydride (1.0 M in THF, 3.0 mL, 3.0 mmol) and the reaction mixture was stirred 
for 2.5 hours. The reaction was quenched with 10% aqueous citric acid (30 mL) and 
warmed to "ambient temperature. The mixture was warmed to ambient temperature and 
6760 extracted with ether (3x). The combined organic extracts were washed with brine, dried over 
MgS04, filtered, and concentrated in vacuo to give Af-terf-butoxycarbonyl-(R)-(- 
)thiazolidine-4-carboxaldehyde (440 mg) which was used without further purification. 
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. Example 166C 

6765 r4-(Alfgrr-butoxvcarho^ 

methyl ester 

N-rerr-butoxycarbonyl-(R)-(-)thiazolidine-4-carboxaldehyde was reductively 
aminated with 4-amino-2-phenylbenzoyl methionine methyl ester (compound 8) according to 
the procedure of Example 1 58B. 

6770 

Example 166C 

["4-((RVthia2olidin-4-vlmethynamino-2-phenvlbenzoyl]methionine methyl ester 
The desired compound was prepared according to the method of Example 164C, 
except substituting [4-(A^-rerr-butoxycarbonyl-(R)-thiazolidin-4-ylmethyl)amino-2- 
6775 phenylbenzoyl]methionine methyl ester, prepared as in Example 166B, for [4-(N-tert- 

butoxycarbonyl-(R)-thiazolidin-4-ylcarbonyl)amino-2-phenylbenzoyl]methionine methyl 
ester. 

Example 166D 

6780 r4-((RVthiazolidin-4-vlmethynamino-2-phenylbenzoyl1methionine hydrochloride 

The desired compound was prepared by saponification of [4-((R)-thiazolidin-4- 
yimethyl)amino-2-phenylbenzoyl]methionine methyl ester, prepared as in Example 166C 
according to the procedure of Example 165. »H NMR (300 MHz, DMSO-d6) 5 8.03 (d, 
1H), 7.33 (m, 6H), 6.69 (dd, 1H), 6.59 (d, 1H), 4.30 (dd, 2H), 4.23 (m, 1H), 3.86 (m, 

6785 1H), 3.46 (dd, 2H), 3.22 (dd, 1H), 2.91 (m, 1H), 2.24 (m, 2H), 2.00 (s, 3H), 1.85 (m, 
2H); MS (APCI) m/e 446 (M+H) + , 444 (M-H)\ Anal calcd for 

C22H27N3O3S2 HCI O.25H2O: C, 54.31; H, 5.90; N, 8.64. Found: C, 54.20; H, 6.07; N, 
8.35. 

6790 




Example 169 

f4-f4-hvdroxy-prolinyDamino-2-phenylbenzoyHmethionine trifluoroacetate 
6795 Example 169A 
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A/.Rnr^-ff-butvldimetvlsilvl^hvdmxyproline 
To a solution of 1.3 g (3.6 mmol) of /V-Boc-4-(r-butyldimethylsilyloxy)proline 
methyl ester, prepared as described by Rosen et al., 7. Med, Chem. 1988, 37, 1598, in 10 
ml of "methanol was added 5 ml (5 mmol) of 1 N LiOH in an ice bath. The reaction mixture 

6800 was stirred for 30 min. The reaction mixture was adjusted to pH 2-3 with 1 N HC1 at the 
same temperature and the solvent was evaporated. The resulting residue was partitioned 
between dichloromethane and water, and extracted 3 times with dichloromethane. The 
combined organic solution was washed with 1 N HC1 and water, dried over anhydrous 
magnesium sulfate, and concentrated in vacuo to give 1.05 g (96 %) of Af-Boc-4-(r- 

6805 butyldimethylsilyl-oxy)proline as a foamy solid which was used without further purification. 

Example 169B 

{4-^A^-Boc-4-(^butvldimethv^silvloxy)prolinyl]amino-2-phenvlbenzoyl} methionine methyl 

ester 

68 1 0 To a solution in dichloromethane ( 1 5 mL) of JV-Boc-4-(f- 

butyldimethylsilyloxy)proline (1.0 g, 3.29 mmol), prepared as in Example 169A, was added 
550 ji 1(3.9 mmol) of triethylamine in an ice bath under argon, followed by 470 \i 1(3.6 
mmol) of isobutyl chlroformate. The reaction mixture was stirred for 40 minutes. At this 
time TLC showed the absence of the starting material. To this solution, 1.07 g (2.97 mmol) 

6815 of [2-phenyl-4-aminobenzoyl]methionine methyl ester (compound 8) in 10 ml of 

dichloromethane was introduced. The reaction mixture was stirred overnight, during which 
time the ice bath expired. The reaction mixture was washed with 1 N HC1, 5 % sodium 
bicarbonate, and water, dried over magnesiun sulfate, and solvent was removed. The 
residue was flash-chromatographed on silica gel (7:3 hexanes-ethyl acetate) to yield 1.92 g 

6820 (94 %) of {4-[A^-Boc-4-(r-butyldimetylsilyl)hydroxyprolinyl]-2- 

phenylaminobenzoyl} methionine methyl ester as a foamy solid, mp 83 °C; [a] 25 D -36.2 
(c=0.63, CHC13); *H NMR (300 MHz, CDCI3) 8 9.94 (s, 1H), 7.53-7.26 (m, 8H), 6.41 
(d, 1H, 7=6 0Hz), 4.55 (m, 4H), 3.63 (s, 3H), 3.57 (m, 1H), 3.32 (m, 1H), 2.30 (m, 1H), 
2.05 (m, 2H), 1.94 (s, 3H), 1.83 (m, 1H), 1.73 (m, 1H), 1.45 (s, 9H), 0.86 (s, 9H), 0.05 

6825 (s, 6H); 13 C NMR (CDCI3) 5 171.8, 170.7, 169.3, 155.6, 140.0, 129.7, 129.0, 128.5, 
128.2, 127.4, 120.2, 117.7, 80.7, 77.2, 70.1, 59.5, 54.7, 52.1, 51.7, 38.0, 30.9, 29.5, 
28.2, 25.5, 17.7, 15.1, 4.9; HRMS (EI) calculated for C35H5lN307SSi: 685.9498, found: 
685.3217. 

6830 Example 169C 

r4-(yV-Boc-4-hvdroxyprolinvnamino-2-phenvlbenzoynmethionine methyl ester 
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To a solution of 1 .82 g (2.65 mmol) of {4-[JV-Boc-4-(r-butyldimethylsilyloxy)- 
prolinyl]amino-2-phenylbenzoyl} methionine methyl ester, prepared as in Example 169B, in 
20 ml of THF was added 3 ml (3 mmol) of 1 M tetra-n-butylammoniun floride in THF. The 

6835 reaction mixture was stirred overnight, diluted with ethyl acetate, and washed 3 times with 
water. The combined aqueous washings were extracted 3 times with ethyl acetate. The 
combined organic fractions were dried over magnesium sulfate and concentrated in vacuo. 
The crude product was purified by flash chromatography on silica gel (ethyl acetate) to obtain 
864 mg (57 %) of [4-(/V-Boc-4-hydroxyprolinyl)amino-2-phenylbenzoyl]methionine methyl 

6840 ester as a white solid: mp 121-123 °C; [a]" D -53.3 (c=0.43, CHCI3); 'H NMR (300 MHz, 
CDCI3) 8 9.84 (s, 1H), 7.60-7.38 (m, 8H), 6.35 (br s, 1H), 4.58-4.51 (br s, 4H), 3.64 (s, 
3H), 3.57 (m, 1H), 3.48 (m, 1H), 2.63 (m, 1H), 2.44 (br s, 1H), 2.07 (m, 2H), 1.98 (s, 
3H), 1.86 (m, 1H), 1.72 (m, 1H), 1.44 (s, 9H); HRMS (EI) calculated for C29H37N3O7S: 
571.6872, found: 571.2352. 

6845 

F.xample 169D 

f4-C4-hvdroxvprolinvnaminn-2-phenvlhen7.ovllm ethionine trifluoroacetate 
To a solution of 358 mg (0.62 mmol) of [4-(/V-Boc-4-hydroxyprolinyl)amino-2- 
phenylbenzoyl]methionine methyl ester, prepared as in Example 169C, in 6 ml of methanol 
6850 was added 1 ml (1 mmol) of 1 N LiOH in an ice bath and the reaction mixture was stirred for 
4 hours. The reaction mixture was adjusted to pH 2-3 with 1 N HC1 at the same temperature 
and the solvent was evaporated. The resulting residue was partitioned between chloroform 
and water and extracted 3 times with chloroform. The combined organic solution was 
washed with 1 N HC1 and water, dried over anhydrous magnesium sulfate, and concentrated 
6855 in vacuo to give 3 1 7 mg (92 %) of [4-(4-hydroxyprolinyl)amino-2- 

phenylbenzoyl]methionine as a white solid. To a 5 ml of 1 : 1 solution of TFA and 
dichloromethane was added 306 mg (0.54 mmol) of the acid. After 3 hours, the reaction 
mixture was thoroughtly evaporated under high vacuum to give an oily residue. The residue 
was triturated with anhydrous ether and the white solid was collected by filtration to give 254 
6860 mg (72%) of [4-(4-hydroxyprolinyl)amino-2-phenylbenzoyl]methionine trifluoroacetate: 
HPLC 90 % (purity); mp 127 (sub.), 154-157 °C (dec); l H NMR (300 MHz, CDCI3 + 
CD3OD) 8 7.53-7.29 (m, 8H), 4.67 (m, 1H), 4.58 (s, 1H), 4.50 (m, 1H), 2.57 (m, 1H), 
2.14 (m. 2H), 2.01 (s, 3H), 1.96 (m, 1H), 1.76 (m, 1H); * 3 C NMR (CD3OD) 8 174.8, 
172.6, 168.1, 142.4, 141.2, 140.6, 133.2, 130.0, 129.6, 129.5, 128.8, 122.2, 119.3, 
6865 71.2, 60.6, 55.2, 52.9, 39.9, 31.4, 30.9, 15.0. 
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6890 



6895 




Example 170 

6870 r4-(( f 2S.4S)-4-mercaptopyrrolidin-2-carhQxv)aminQ-2- 

phenvlbenzoyl]methionine ' trifluoroacetate 

Example 170 A 

r4-((2S.4SH-Boc-4-ace tvlthiopy 
6875 methyl ester 

To a solution of 140 mg (0.22 mmol) of {4-[A^-Boc-4-(^-butyldimethylsilyloxy)- 
prolinyl]amino-2-phenylbenzoyl} methionine methyl ester, prepared as in Example 169C, in 
10 ml of THF was added 128 mg (0.48 mmol) of triphenylphosphine, followed by 96 
|il(0.49 mmol) of diisopropyl azodicarboxylate at 0 °C under argon atmosphere. The 
6880 reaction mixture was stirred for 40 minutes and 35 |il (0.49 mmol) of thiolacetic acid was 
added to this mixture at the same temperature. The reaction mixture was stirred overnight, 
during which time the ice bath expired. The solvent was removed, and a 3: 1 solution of 
hexanes and ethyl acetate was introduced to the resulting residue to precipitate the insoluble 
by-products. After removal of by-products, the solution was concentrated. The crude 
6885 product was chromatographed on silica gel (3: 1 hexanes-ethyl acetate) to yield 123 mg (89 
%) of [4-((2S,4S)- l-Boc-4-acetylthiopyrrolidin-2-carboxy)amino-s- 
phenylbenzoyl]methionine methyl ester as a foamy solid: mp 97 °C; [a] 25 D -105.2 (c=0.27, 
CHC1 3 ); ! H NMR (300 MHz, CDCI3) 8 9.87 (s, 1H), 7.68-7.38 (m, 8H), 6.37 (s, 1H), 
4.58 (br s, 4H), 4.02 (m, 1H), 3.64 (s, 3H), 3.33 (br s, 1H), 2.52 (br s, 1H), 2.30 (s, 
3H), 2.03 (t, 2H, /=7.8Hz), 1.99 (s, 3H), 1.90 (m, 1H), 1.74 (m, 1H), 1.45 (s, 9H); 13c 
NMR (CDCl3) 5 195.5, 172.2, 169.9, 169.3, 169.0, 155.3, 140.3, 140.0, 130.2, 129.2, 
128.7, 128.4, 127.7, 120.6, 117.9, 81.6, 60.2, 53.2, 52.3, 51.9, 39.3, 34.0, 31.2, 30.5, 
29.6, 28.3, 15.2; MS (EI) m/z (relative intensity) 629 (M+ 6), 571 (25), 529 (45), 196 
(100). 



Example 170B 

r4-ff2S.4 S)-4-mercaptopvirolidin-2-carboxv)amino-2-phenvlbenzovllmethionine 

trifluoroacetate 
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To a solution of 120 mg (0.19 mmol) of [4-((2S ( 4S)-l-Boc-4-acetylthiopyrrolidin-2- 

6900 carboxy)amino-2-phenylbenzoyl] methionine methyl ester, prepared as in Example 170 A, in 
5 ml of THF was added 1 ml (1 mmol) of 1 N LiOH in an ice bath. The reaction mixture 
was stirred for 2 hours. The reaction mixture was adjusted to pH 2-3 with 1 N HC1 at the 
same temperature and the solvent was evaporated. The residue was partitioned between 
dichloromethane and water and extracted 3 times with dichloromethane. The combined 

6905 organic solution was washed with 1 N HC1 and water, dried over anhydrous magnesium 

sulfate, and concentrated in vacuo to give 105 mg (94 %) of [4-((2S,4S)-4-thiopyrrolidin-2- 
carboxy)amino-2-phenylbenzoyl]methionine as a white solid. To 5 ml of a 1 : 1 solution of 
TFA and dichloromethane were added 105 mg (0.17 mmol) of the acid, followed by a few 
drops of triethylsilane. After 30 minutes, the reaction mixture was thoroughtly evaporated in 

6910 high vacuum to give an oily residue. The residue was triturated with anhydrous ether and the 
white solid was collected by filtration to give 90 mg (80%) of [4-((2S,4S)-4-thiopyrrolidin- 
2-carboxy)amino-2-phenylbenzoyl]methionine trifluoroacetate: HPLC 86 % (purity); mp 169 
°C (dec); *H NMR (300 MHz, CD3OD) 8 7.59-7.28 (m, 8H),*4.39 (m, 2H). 3.53 (m, 
1H), 3.38 (m, 1H), 3.22-3.12 (m, 2H), 2.87 (m, 1H), 2.12 (m, 1H), 2.00-1.92 (m, 5H), 

6915 1.72 (m, 1H); 13 C NMR (CD3OD) 6 175.0, 172.7, 167.5, 142.6, 140.7, 133.4, 130.2, 
129,8, 129.7, 129.0, 122.5, 119.5, 61.8, 55.3, 53.2, 41.1, 36.2, 3L6, 31.1, 15.3. 




6920 Example 171 

f4-((2S4RM-hydroxypyrrolidin-2'Vlmethvnamino-2-phenylben2oyl1methionine 

hydrochloride 

Example 171 A 

6925 f2S4RVl-Boc-4-[(r-butyldimethylsilvloxvl-2-(hydroxvmethynpvrrolidine 

A suspension of calcium chloride (780 mg, 7 mmol) and 530 mg ( 14 mmol) of 
sodium borohydride in 25 ml of THF was stirred at ambient temperature for 5 hours. To this 
suspension was added 2.5 g (7 mmol) of (2S,4R)-l-Boc-4-[(r-butyldimethylsilyl)oxy]-2- 
(carbomethoxy)pyrrolidine methyl ester in 5 ml of THF and the reaction mixture was stirred 

6930 overnight. Excess hydride was destroyed by adding hydrated sodium sulfate. The white 
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precipitate was removed by suction filtration through a pad of Celite, and the filtrate was 
dried over magnesium sulfate and concentrated to give 2.25 g (97 %) of (2S,4R)-l-Boc-4- 
[(r-butyldimethylsilyl)oxy]-2-(hydroxymethyl)pyrrolidine as an colorless oil: *H NMR 
(CDCI3) 8 0.05 (s, 6H), 0.85 (s, 9H), 1.47 (s, 9H), 1.90 (m, 1H), 3.27-4.25 (complex m, 
6935 7H), 4.89 (br d, 1H, 7=6.6 Hz); MS (EI) mlz 332 (M+), 258. 

Example 17 IB 

f2S4RVl-Boc-4-rt-butvldimethvlsilvloxv1pvrrolidin-2 -aldehvde 
To a solution of 1 ml (14. 1 mmol) of DMSO in 7 ml of dichloromethane were added 

6940 1 .48 ml ( 10.4 mmol) of trifluoroacetic anhydride in 3.5 ml of dichloromethane at -78 °C 
under a slight stream of argon. After 10 min, 2.35 g (7 mmol) of (2S,4R)-l-Boc-4-[r- 
butyldimethylsilyloxy]-2-(hydroxymethyl)pyrrolidine, prepared as in Example 171 A, in 7 ml 
of dichloromethane was added to this mixture at the same temperature. The reaction mixture 
was stirred for 1 hour. To this solution was added 3 ml (21.5 mmol) of triethylamine. The 

6945 reaction mixture was stirred for 1 hour at -78 °C, slowly warmed to room temperature, and 
concentrated. The residue was chromatographed on silica gel (9: 1 hexanes-ethyl acetate to 
yield 1.08 g (47 %) of (2S > 4R)-l-Boc-4-[t-butyldimethylsilyloxy]-pyrroIidin-2-aldehyde as 
an oil: *H NMR (300 MHz, CDCI3) 8 9.39 (s, 1H), 4.33 (m, 1H), 4.17 (m, 1H), 3.48 (m, 
1H), 3.35 (m, 1H), 1.93 (m, 2H), 1.41 (s, 9H), 0.82 (s, 9H), 0.07 (s, 6H). 

6950 

Example 17 1C 

f4-ff2S4R)-l-Boc-4-^utvldimethvlsilvloxy1pyn'olidin-2-vlmethynamino-2- 

phenvlbenzovl) methionine methvl ester 
To a solution of 0.75 g (2.09 mmol) of [2-phenyl-4-aminobenzoyl]methionine 

6955 methyl ester (compound 8) and 0.7 g (2.1 mmol) of (2S,4R)-l-Boc-4-[t- 

butyldimethylsilyloxy]-pyrrolidin-2-aldehyde, prepared as in Example 17 IB, in 10 ml of 
methanol were added 1 ml of acetic acid, followed by 0.2 g (3. 1 mmol) of sodium 
cyanoborohydride. The reaction mixture was stirred overnight. After removal of the 
solvent, the residue was partitioned with ethyl acetate and 5 % sodium bicarbonate, and 

6960 extracted 3 times with ethyl acetate. The combined organic solution was washed with water 
and brine, dried over magnesiun sulfate, and solvent was removed. The residue was flash- 
chromatographed on silica gel (2: 1 hexanes-ethyl acetate) to yield 261 mg (74 %) of {4- 
[(2S,4R)-l-Boc-4-(r-butyldimetyisilyl)oxypyrrolidin-2-ylmethyl]amino-2- 
phenylbenzoyl} methionine methyl ester as a white solid: mp 48 °C; [a] 25 D -15.6 (c=1.03, 

6965 CHCI3); ! H NMR (300 MHz, CDCI3) 5 7.67 (d, 1H, 7=8.5 Hz), 7.37 (m, 6H), 6,57 (1, 
1H), 6.37 (s, 1H). 5.60 (br s, 2H), 4.60 (m, 1H), 4.31 (m, 2H), 3.77 (s, 3H), 3.61-3.10 
(m, 5H), 2.06 (t, 2H, 7=8.2 Hz), 1.98 (s, 3H), 1.85 (m, 1H), 1.60 (m, 1H), 1.43 (s, 9H); 
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0.84 (s, 9H), 0.03 (s, 6H); HRMS (EI) calculated for C35H53N3O6SS1: 671.3424, found: 
671.3424. 

6970 

F.xam ple 171D 

[4W(2S.4RVN-Boc^-hydroxvlpvrrolidiP-9-v1methvnamino-2-phe nvlhenzovllmethionine 

methvl ester 

To a solution of 770 mg (1.14 mmol) of {4-[(2S,4R)-l-Boc-4-(f- 
6975 butyldimethylsilyloxy)-pyrrolidin-2-ylmethyl]amino-2-phenylbenzoyl } methionine methyl 

ester, prepared as in Example 171C, in 10 ml of THF was added 2 ml (2 mmol) of 1 M tetra- 
n-butylammoniun fluoride in THF. The reaction mixture was stirred for 15 minutes at 
ambient temperature, diluted with ethyl acetate, and washed 3 times with water. The 
combined aqueous washings were extracted 3 times with ethyl acetate. The combined 

6980 organic fractions were dried over magnesium sulfate and concentrated in vacuo. The crude 
product was purified by flash chromatography on silica gel (ethyl acetate) to obtain 467 mg 
(73 %) of 2-[4-((2S,4R)-N-Boc-4-hydroxypyrrolidin-2-ylmethyl)amino-2- 
phenylbenzoyl]methionine methyl ester as a foamy solid: mp 81 °C; [ot] 24 D -15.9 (c=0.74, 
CHCI3); !H NMR (300 MHz, CDCI3) 5 7.63 (d, 1H, 7=9.0 Hz), 7.35 (m, 6H), 6.57 (br 

6985 s, 1H), 6.38 (br s, 1H), 5.67 (d, 1H, 7=7.6 Hz), 5.54 (br s, IH), 4.55 (m, 1H), 4.09 (m, 
2H), 3.59 (s, 3H), 3.37-3.16 (m, 5H), 2.71 (br s, 1H), 2.04(m, 2H), 1.96 (s, 3H), 1.80 
(m, 1H), 1.60 (m, 1H), 1.40 (s, 9H); »*c NMR (CDCI3) 5 172.0, 168.5, 156.4, 150.0, 
141.7, 141.1, 131.3, 128.6, 127.7, 121.8, 113.5, 110.8, 80.2, 69.5, 69.1, 60.3, 55.3, 
54.8, 52.2, 51.7, 49.0, 38.6, 31.5, 29.4, 28.3, -25.5, 15.2; HRMS (EI) calculated for 

6990 . C29H39N3O6S: 557.2559, found: 557.2559. 

Example 17 IE 

f4-rr2S.4RVN-Boc-4-hvdroxvpvrrolidin-2-vlmethv namino-2-Dhenvlbenzovl1methionine 

hydrochloride 

To a solution of 125mg (0.22 mmol) of [4-((2S,4R)-N-Boc-4-hydroxypyrrolidin-2- 
ylmethyl)amino-2-phenylbenzoyl]methionine methyl ester, prepared as in Example 17 ID, in 
5 ml of THF was added 0.5 ml (0.5 mmol) of 1 N LiOH in an ice bath. The reaction mixture 
was stirred for 5 hours. The reaction mixture was adjusted to pH 2-3 with 1 N HC1 at the 
same temperature and the solvent was evaporated. The residue was partitioned with 
dichloromethane and water, and extracted 3 times with dichloromethane. The combined 
organic solution was washed with 1 N HC1 and water, dried over anhydrous magnesium 
sulfate, and concentrated in vacuo to give 50 mg (42 %) of the resulting free acid as a solid. 
To a 2 ml of 1 : 1 solution of TFA and dichloromethane was added 50 mg (0.09 mmol) of the 
acid. After 30 minutes, the reaction mixture was thoroughtly evaporated in high vacuum to 
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7005 give an oily residue. The residue was triturated with 0.3 ml of 3 M anhydrous HCl-ether in 
5 ml of ether and the white solid was collected by filtration to give 35 mg (74 %) of [4- 
((2S,4R)-N-Boc-4-hydroxypyrrolidin-2-ylmethyl)amino-2-phenylbenzoyl]methionine 
hydrochloride: HPLC 72 % (purity). l H NMR (300 MHz, CD 3 OD) 8 7.71-7.30 (m, 6H), 
6.76 (dd, iH, 7= 8.4, 2.4 Hz), 6.69 (d, 1H, 7= 2.2 Hz), 4.55 (d, IH, 7= 4.0 Hz), 4.44 

7010 (dd, 1H, 7= 9.3, 4.2 Hz), 4.12 (m, 1H), 3.62-3.19 (m, 4H), 2.02 (s, 3H), 2.21-1.75 (m, 
6H). 




7015 Example 172 

r4-((2S.4SV4- thiopyrrolidin-2-yl-me^ hydrochloride 

Example 172 A 

r4-((2S.4S)-N-Boc-4-acetvlthiopyrro^ 
7020 methyl ester and 

r4-(f2S.5SV4-Boc-1.4-diazabicvclof2.2 < noctan-l-vn-2-phenvl)benzoyl1methionine methyl 

ester 

To a solution of 153 mg (0.27 mmol) of 2-Phenyl-4-[(2S,4R)-N-Boc-4- 
hydroxy]pyrrolidine-2-methyl]aminobenzoylmethionine methyl ester, prepared as in 

7025 Example 171D, in 10 ml of THF were added 142 mg (0.54 mmol) of triphenylphosphine, 
followed by 107 ul (0,54 mmol) of diisopropyl azodicarboxylate at 0 °C under argon 
atmosphere. The mixture was stirred for 30 minutes and 40 ul (0.56 mmol) of thiolacetic 
acid was added at the same temperature. The reaction mixture was stirred overnight, during 
which time the ice bath expired. The solvent was removed, and a 3: 1 solution of hexanes 

7030 and ethyl acetate was introduced to the residue to precipitate the insoluble by-products. After 
removal of by-products, the solution was concentrated. The crude products were 
chromatographed on silica gel ( 1 : 1 hexanes-ethyl acetate) to give 106 mg (63 %) of [4- 
((2S,4S)-N-Boc^-acetylthiopyrrolidin-2-yl-methylainino)-2-phenylbenzoyl]methionine 
methyl ester and 35 mg (24 %) of the bicyclic [4-((2S,5S)-4-Boc- 1 ,4- 

7035 diazabicyclo(2,2, 1 )octan- 1 -yl)-2-phenyl)benzoyl]methionine methyl ester as white solids. 
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[4-((2S,4S)-N-Boc-4-acetylthiopyrrolidin-2-yl-methylamino)-2- 
phenylbenzoyl]methionine methyl ester: l H NMR (300 MHz, CDCI3) 8 7.65 (d, 1H, 7=8.4 
Hz), 7.37 (m, 6H), 6.60 (br s, 1H), 6.41 (br s, 1H), 5.66 (d, 1H, 7=7.8 Hz), 5.53 (br s, 
1H), 4.58 (m, 1H), 4.23 (br s, 1H), 4.02 (br s, 1H), 3.87 (m, 1H), 3.60 (s, 3H), 3.38- 

7040 3.12 (br s, 2H), 3.12 (dd, 1H, 7=6.7, 11.4 Hz), 2.52 (m, 1H), 2.30 (s, 3H), 2.05 (t, 2H, 
7=7.6 Hz), ), 1.97 (s, 3H), 1.82 (m, 1H), 1.62 (m, 1H), 1.41 (s, 9H); 13 C NMR (CDCI3) 
6 195.0, 172.1, 168.5, 155.8, 150.0, 141.8, 141.4, 131.5, 128.8, 128.6, 127.8, 122.2, 
113.7, 111.0, 80.7, 60.4, 56.5, 52.3, 51.8, 49.2, 39.3, 36.0, 31.7, 30.6, 29.6, 28.4, 
15.3; HRMS (EI) calculated for C31H41N3O6S2: 615.2436, found: 615.2436. 

7045 [4-((2S,5S)-4-Boc- 1 ,4-diazabicyclo(2,2, 1 )octan- 1 -yl)-2-phenyl)benzoyl]methionine 

methyl ester: >H NMR (300 MHz, CDCI3) 8 7.75 (d, 1H, 7=8.6 Hz), 7.54-7.40 (m, 6H), 
6.57 (d, 1H, 7=9.0 Hz), 6.36 (s, 1H), 5.68 (br s, 1H), 4.63 (m, 2H), 4.42 (br s, IH), 3.63 
(s, 3H), 3.58-3.17 (m, 5H), 2.10 (m, 2H), 1.98 (s, 3H), 1.86 (m, 1H), 1.66 (m, 1H), 
1.41 (s, 9H); 13C NMR (CDCI3) 8 172.2, 168.5, 154.2, 148.7, 142.0, 141.4, 132.1, 

7050 131.7, 129.0, 128.8, 128.1, 122.1, 113.7, 111.2, 80.0, 57.4, 56.4, 52.5, 52.0, 37.9, 

37.4, 31.9, 29.7, 28.7, 15.5; HRMS (EI) calculated for C29H37N3O5S: 539.2454, found: 
539.2453. 

Example 172B 

f4-((2S.4S)-4-thiopyrrolidin-2yl-methylaminoV2-phenvlbenzovl1methionine hydrochloride 

To a solution of 86 mg (0. 14 mmol) of [4-((2S,4S)-N-Boc-4-acetylthiopyrrolidin- 
2yl-methylamino)-2-phenylbenzoyl]methionine methyl ester in 2 ml of THF was added 0.4 
ml (0.4 mmol) of 1 N LiOH in an ice bath. The reaction mixture was stirred for 2 hours. 
The reaction mixture was adjusted to pH 2-3 with 1 N HC1 at the same temperature and the 
solvent was evaporated. The resulting residue was partitioned between dichloromethane and 
water, and extracted 3 times with dichloromethane. The combined organic solution was 
washed with 1 N HC1 and water, dried over anhydrous magnesium sulfate, and concentrated 
in vacuo to give 67 mg (85 %) of the resulting free acid as a white solid. To 2 ml of 1 : 1 
solution of TFA and dichloromethane were added 67 mg (0.12 mmol) of the acid, followed 
by a few drops of triethylsilane. After 30 minutes, The reaction mixture was thoroughtly 
evaporated under high vacuum to give an oily residue. The residue was triturated with 
anhydrous ether and the white solid was collected by filtration to give 62 mg (97 %) of [4- 
((2S,4S)-4-thiopyrrolidin-2yl-methylamino)-2-phenylbenzoyl]methionine hydrochloride: 
HPLC 83% (purity); 'H NMR (300 MHz, CD3OD) 8 7.46-7.35 (m, 6H), 6.76 (d, 1H, 
7=8.4 Hz), 6.70 (s, 1H), 4.45 (m, 1H), 3.91 (m, 1H), 3.68-3.30 (m, 5H), 3.15 (m, 1H), 
2.66 (m, 1H), 2.20 (m, 1H), 2.10 (m, 1H), 2.01 (s, 3H), 1.79 (m, 2H); 13 C NMR 
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(CD3OD) 5 175.0, 173.3, 150.5, 143.5, 142.3, 131.3, 129.9, 129.6, 128.7, 125.9, 115.9, 
112.5, 60.9, 54.6, 53.3, 45.8, 40.3, 35.4, 31.8, 31.0, 15.3. 

7075 




Example 182 

f4-nH-benzimidazol-5-ylcarboxyaminoV2-ph trifluoroacetate 

7080 Example 182A 

( lH-l-p-Toluenesulfonylbenzimidazol-5-yncarboxylic acid 
5-Benzimidazolecarboxylic acid (1.0 g, 6.2 mmol) and /?-toluenesulfonyl chloride 
(1.2 g, 6.2 mmol) were suspended in 10 mL of distilled water. Aqueous IN sodium 
hydroxide was added periodically to maintain a pH of approximately 9 over a period of 4 
7085 hours. The reaction mixture was washed with methylene chloride (3X50 mL.) and was 

adjusted to pH 3 with IN hydrochloric acid. The precipitate which formed was collected by 
vacuum filtration, washed with distilled water and hexanes and air dried to give (1H-1-/?- 
toluenesulfonylbenzimidazol-5-yl)carboxylic acid (0.75 g, 38%) as a white solid; 

7090 Example 182B 

\4~( 1 H- 1 -p-Toluenesulfonylbenzimidazol-5-vlcarboxyaminoV2-phenylbenzoyl1methionine 

methyl ester 

To 50 mL of methylene chloride containing [4-amino-2-phenylbenzoyl]methionine 
methyl ester hydrochloride (compound 8, 0.65 g, 1.64 mmol) and l-(3- 

7095 dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI, 0.34 g, 1.8 mmol) was 
added (lH-l-/?-toluenesulfonylbenzimidazol-5-yl)carboxylic acid (0.52 g, 1.64 mmol), 
prepared as in Example 182 A, and the mixture was cooled to 0°C. Triethylamine (0.16 g, 
1.64 mmol) was slowly added to the stirred solution. After 1 hour, the ice bath was 
removed and the reaction was stirred for an additional 96 hours. The organic layer was 

7 100 washed with distilled water, dried over magnesium sulfate and concentrated. The residue 

was purified by flash column chromatography (4:1 ethyl acetate/hexanes) to give [4-(lH-l-p- 
toluenesulfonylbenzimidazol-5-ylcarboxyamino)-2-phenylbenzoyl]methionine methyl ester 
(0.63 g, 59%) as a white solid. 



-342- 



WO 98/50029 PCT/US98/09296 



7105 Example 182C 

[4-(lH-benziimdazol-5-vlc^^ trifluoroacetate 
[4-( 1 H- 1 -p-Toluenesulfony lbenzimidazol-5-y lcarboxy amino)-2- 
phenylbenzoyl] methionine methyl ester (0.2 g, 0.3 mmol), prepared as in Example 182B, 
was added to 5 mL of tetrahydrofuran (THF) and the mixture was cooled to 0°C. Lithium 

7110 hydroxide (5 mL., 0.5M) was slowly added and the reaction mixture was stirred for 2 hours. 
The THF was removed by evaporation and 0.5M HC1 was added to adjust the pH to between 
2 and 3 and the precipitate which formed was collected by vacuum filtration. The solid was 
purified by reverse phase preparative HPLC (Waters 25X10 cm, C-18 column, 220 nm UV 
detector, flow rate 15 mL./min, linear gradient from 5% acetonitrile and 95% water 

7115 containing 0. 1% TFA to 60% acetonitrile in 40 minutes) and pure fractions were pooled and 
lyophilized to give [4-(lH-benzimidazol-5-ylcarboxyamino)-2-phenylbenzoyl]methionine 
trifluoroacetate as a white solid (0.146 g, 87%). ! H NMR (300 MHz, DMSO-d6) 8 10.56 
(s, 1H), 9.05 (s, 1H), 8.47 (d, 1H, 7= 7.8 Hz), 8.40 (s, 1H), 8.04 (d, 1H, 7= 8.1 Hz), 
7.88-7.89 (m, 2H), 7.33-7.48 (m, 6H), 4.30 (m, 1H), 2.16-2.29 (m, 2H), 2.06 (s, 3H), 

7120 1.84-2.00 (m, 2H). MS m7e 489 (M+H) + . 



I I H 




H 



SMe 

Example 185 

7125 f 4-( piperidin-2- vlcarboxvamino V 2-phenvlbenzoy 11 methionine hydrochloride . 

Example 185 A 
di-fgrr-butoxycarbonvlpiperidine-2-carboxylic acid 
Di-rerf-butyl dicarbonate (15.5 g, 70.2 mmol) was added to a solution of piperazine- 
7130 2-carboxylic acid (4.85 g, 23.4 mmol) and NaOH (98 mL of a 1 M aqueous solution, 98 
mmol) in THF (100 mL). The cloudy mixture was stirred for 16 hours and then 
concentrated under reduced pressure to remove THF. The residue was saturated with solid 
NaHC03 and extracted with ether (2 x 30 mL). The aqueous layer was cooled to 0 °C and 
then adjusted to pH = 3 with 2 M aqueous HC1. A precipitate developed. The mixture was 
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7135 extracted with CH2CI2 (3 x 75 mL), and the organic extracts were dried over MgS0 4 , 
filtered, and concentrated under reduced pressure to provide 7.6i g (98%) of di-rm- 
butoxycarbonylpiperidine-2-carboxylic acid as a tan solid. ! H NMR (CDCI3) 8 1.45 (s, 18 
H), 2.80-2.98 (br, 1 H\ 3.04-3.36 (br comp, 2 H), 3.70-3.83 (br, 1 H), 3.94-4.05 (br, 1 
H ), 4.44-4.65 (br comp, 2 H), 4.80-4.95 (br, 1 H). LRMS (CI): 292, 331 (M+l)+ 348 

7140 (M+NH 4 ) + . 

Example 185B 

[44di-/grf-butoxvcarbonvlpiperidin-2-vlcarboxvaminoV2-phenylbenzovl1methionine methyl 

ester . 

7 145 The desired compound was prepared by coupling di-te^butoxycarbonylpiperidine-2- 

carboxylic acid with [4-amino-2-phenylbenzoyl]methionine methyl ester (compound 8) 
according to the procedure of Example 184 A. 

Example 185C 

7150 r4-(di-rg^butoxvcarbonvlpiperidin-2-vlcarboxyamino)-2-phenvlbenzoyl1methionine . 

Lithium hydroxide hydrate (0.41 1 g, 9.60 mmol) was added to a solution of [4-(di- 
rerf-butoxycarbonylpiperidin-2-yl)carboxyamino-2-phenylmethionine methyl ester (ca 0.8 g, 
1.20 mmol), prepared in Example 185B, in THF/H 2 0 (4:1, 12 mL). The solution was 
stirred for 20 hours and then treated with 1 M aqueous HC1 (10 mL). The mixture was 

7155 extracted with ethyl acetate (5 x 10 mL), and the organic extracts were rinsed with 1 : 1 brine/1 
N HC1 (10 mL), dried over Na2SC>4, and concentrated under reduced pressure to provide [4- 
(di-ferf-butoxycarbonylpiperidin-2-yl)carboxyamino-2-phenylmethionine (0.72 g) as a white 
foam ( est. 89%). *H NMR (CD3OD) 8 1.3-1.5 (br, 18 H), 1.7-1.9 (br comp, 2 H), 2.0 
(br s, 3 H), 2.1-2.3 (br comp, 2 H), 2.9-4.8 (br comp, 8 H), 7.3-7.5 (br comp, 6 H), 7.5- 

7160 7.6 (br m, 1 H), 7.6-7.7 (br m, 1 H). LRMS (CI): 657 (M+l) + , 457, 330. 

Example 185D 

r4-(piperidin-2-ylcarboxyamino)-2-phenvlbenzoynmethionine hydrochloride . 
[4-(di-rerr-butoxycarbonylpiperidin-2-ylcarboxyamino)-2-phenylbenzoyl]methionine 
7165 (0.72 g, 1.07 mmol), prepared in Example 185C, was treated with HCl (9.6 mL of a 4 M 
solution in dioxane, 38.5 mmol) and the solution was stirred for 5 minutes, at which time a 
pink precipitate was observed. The mixture was treated with pentane ( 10 mL) and the 
precipitate was isolated by filtration to afford [4-(piperidin-2-yl)carboxyamino-2- 
phenylbenzoyl]methionine hydrochloride (0.448 g, 86%). *H NMR (CD3OD) 5 1.73-1.88 
7170 (m, 1 H), 1.93-2.05 (comp, 4 H), 2.05-2.14 (m, 1 H), 2.14-2.26 (m, 1 H), 3.32-3.64 
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(comp, 5 H), 3.68-3.85 (comp, 2 H), 3.97 (dd, 1H), 4.13 (dd, 1 H), 4.73 (dd, 1 H), 7.35- 
7.50 (comp, 5 H), 7.51-7.59 (m, 1 H), 7.74-7.80 (m, 1 H). LRMS (CI): 457 (M+l)+ 




7175 Example 202 

[4-f2-pvrrolidinone-5-ylcarbonvlaminoV2-phenvlbenzovlmethionine 

Example 202A 

r4-f2-pyrrolidinone-5-ylcarbonylaminoV2-phenvlbenzoyllme^ methyl ester 
7 180 To a solution of L-pyroglutarnic acid (49mg, 0.38 mmol) in 5 mL of DMF was added 

3-hydroxyl,2,3-benzotriazin-4(3//)-one ( 62mg, 0.38 mmol), (3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (58mg, 0.30 mmol) and [4-amino-2-phenylbenzoyl-L- 
methionine methyl ester (90mg, 0.38 mmol), prepared as in Example 192B, and the reaction 
mixture was stirred at 25 °C for 12 hours. The reaction mixture was taken up in ethyl acetate 
7185 and washed with 10 mL IN HC1, 5 mL satd aqueous NaHC0 3 and brine (3 x 10 mL). The 
organic layer was dried over Na 2 S0 4t filtered and evaporated. Purification by radial 
chromatography (2-5% methanol-ethyl acetate gradient) to give [4-(2-pyrrolidinone-5- 
ylcarbonylamino)-2-phenylbenzoyl]methionine methyl ester (92mg, 79%) as a white solid. 

7190 Example 202B 

f4-(2-pvrrolidinone-5-ylcarbonvlamino)-2-phenvlbenzovnmethionine 
LiOH monohydrate (29mg, 0.69 mmol) was dissolved in 1 mL H 2 0 and added to a 
solution of [4-(2-pyn-olidinone-5-ylcarbonylamino)-2-phenylbenzoyl]methionine methyl 
ester, prepared as in Example 202A, (108mg, 0.23 mmol) in 3 mL of THF and the reaction 

7195 mixture was stirred at 25 °C for 1 hour. The reaction mixture was evaporated and 2 mL of 
IN HC1 was added to the aqueous residue. The resulting precipitate was filtered and dried 
under vacuum to give [4-(2-pyrrolidinone-5-ylcarbonylamino)-2-phenylbenzoyl]methionine 
(96 mg, 91%). l H NMR (300 mHz, CD 3 OD) 8 7.70 - 7.60 (m, 3H), 7.45 - 7.30 (m, 5H), 
4.40 (bs, 1HV2.60 - 2.10 (m, 7H), 2.00 (s f 3H), 1.90 - 1.80 (m, 2H).CIMS MH + 456. 

7200 
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0 s 

SCH 3 

Example 219 

r4-f5-pvrimidvlcarhoxvaminoV2-phenvlben2oyl1methionine 

7205 

Example 2 19 A 
5-pyrimidinecarboxylic acid methyl ester 
A mixture of 5-bromopyrimidine (1.59 g, 10 mmol), 1-propanol (1.5 mL, 20 mmol), 
bis(triphenylphosphine)palladium(II) chloride (400 mg, 0.50 mmol) and tributylamine (3.72 
7210 g, 20 mmol) in DMF was stirred at 90 °C under a carbon monoxide balloon for 10 hours. 
The reaction mixture was diluted with ethyl acetate (100 mL), washed with potassium 
dihydrogenphosphate (1.0 M. 20 mL, twice), water, and brine, dried over anhydrous 
magnesium sulfate, filtered, and concentrated in vacuo. The residue was then purified by 
column chromatography (50:50: 10 hexane-dichloromethane-ether) to give 3- 
7215 pyrimidinecarboxylic acid methyl ester (715 mg, 52%). *H NMR (300 MHz, CDCI3) 8 
9.38 (s, 1H), 9.30 (s, 2H), 4.36 (t, 2H), 1.83 (sextet, 2H), 1.05 (t, 3H). 

Example 2 19B 

[4-(5-pyrimidvlcarboxyamino)-2-phenylbenzoynmethionine methyl ester 
7220 A mixture of the 5-pyrimidinecarboxylic acid methyl ester prepared in Example 219A 

(682 mg, 4.94 mmol) and aqueous sodium hydroxide solution (4.0 M, 2.5 mL) in THF was 
heated at 60 °C for 1.5 hours. Hydrochloric acid (6.0 N, 2 mL) was added to the reaction 
mixture, and the solvent was evaporated in vacuo. The residue was dried under high 
vacuum at 50 °C for 1 hour, and the redesolved in to THF. To the acid solution was added 
7225 (4-amino-2-phenylbenzoyl)methionine methyl ester (compound 8, 1.97 g, 5.0 mmol), 3- 

hydroxyl,2,3-benzotriazin-4(3//)-one (0.978 g, 6.0 mmol), l-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide (1.15 g, 6.0 mmol) and triethylamine (2.8 mL, 20 mmol). After 14 
hours, the reaction mixture was diluted with ethyl acetate (100 mL), washed with water and 
brine, dried over anhydrous magnesium sulfate, filtered, and concentrated in vacuo. The 
7230 residue was then purified by column chromatography (50% ethyl acetate-hexane, then ethyl 
acetate) to give [4-(3-pyrimidylcarboxyamino)-2-phenylbenzoyl]methionine methyl ester 
(0.937 g, 41%). l H NMR (300 MHz, CDCI3) 8 9.34 (s, 1H), 9.19 (s, 2H), 9.01 (s, 1H), 
7.64 (d, 1H), 7.52 (d, 1H), 7.42 (dd, 1H), 7.33 (m, 5H), 6.20 (br d, 1H), 4.66 (m, 1H), 
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3.69 (s, 3H), 2.14 (t, 2H), 2.02 (s, 3H), 1.95 (m, 1H), 1.78 (m, 1H). MS (CI+) m/e 465 
7235 (M+H)* 

Example 2 19C 

f4-f5-pyrimidylcarhoxvaminoV2-phenylbenzoyl1methionine 
To a solution of the [4-(5-pyrimidylcarboxyamino)-2-phenylbenzoyl]methionine 

7240 methyl ester prepared in Example 210B (324 mg, 0.70 mmol) in methanol (2 mL) was added 
aqueous sodium hydroxide (2.0 N, 1.0 mL). After 14 hours, the reaction mixture was 
diluted with ethyl acetate ( 100 mL), washed twice with potassium dihydrogenphosphate (1.0 
M, 20 mL each), water and brine, dried over anhydrous sodium sulfate, filtered, and 
concentrated in vacuo. The residue was then purified by column chromatography (ethyl 

7245 acetate, then 95:5:0.5 ethyl acetate-methanol-acetic acid)to give [4-(3- 

pyrimidylcarboxyamino)-2-phenylbenzoyl]methionine (265 mg, 84%). *H NMR (300 
MHz, DMSO-d 6 ) 8 10.80 (s, 1H), 9.38 (s, 1H), 9.30 (s, 2H), 8.51 (d, 1H), 7.83 (m, 2H), 
7.50 (d, 1H), 7.39 (m, 5H), 4.29 (m, 1H), 2.28 (m, 2H), 2.00 (s, 3H). 1.86 (m, 2H). MS 
(APCI+)m/e451 (M+H) + . 

7250 




SCH 3 



Example 23 1 

[4-r3-piperidinecarboxyamino)-2-phenylbenzoynmethionine hydrochloride 

7255 

Example 231 A 
l-^rr-butoxycarbonylpiperidine-3-carboxylic acid 
To a mixture of piperidine-3-carboxylic acid (1.29 g, 10 mmol) in THF (20 mL) was 
added aqueous 4N sodium hydroxide (5 mL) and di-tert-butyldicarbonate (2.62 g, 12 mmol) 
7260 and the reaction mixture was stirred for 6 hours. The reaction mixture was acidified with 3N 
HC1 (7 mL) and extracted three times with ethyl acetate. The combined organic extracts were 
washed with water (2x) and brine, dried, filtered, and concentrated in vacuo to give \-tert- 
butoxycarbonylpiperidine-3-carboxylic acid (2. 1 1 g) as a white solid. 

7265 Example 23 IB 
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[4-(l-rg^butoxvcarhori^ methyl 

ester 

The desired compound was prepared by coupling of the product of Example 231 A 
and (4-amino-2-phenylbenzoyl)methionine methyl ester (compound 8) according to the 
7270 method of Example 1 86C. 

Example 23 1C 

f4-n-fgrr-butoxycarbonvlpiperidin-3-ylcarboxvamino)-2-phenylbenzovl1methionine 
The desired compound was prepared by saponification of the product of Example 
7275 23 IB according to the procedure of Example 159. 

Example 23 ID 

[4-f3'piperidinecarboxyarnino)-2-phenvlbenzoyllmethionine hydrochloride 
The product of Example 23 1C was deprotected with 4N HCl-dioxane using the 
7280 procedure of Example 229B. J H nmr (300 MHz, D 2 0) 8 7.37 - 7.60 (m, 8H), 4.44 (dd, 

1H), 3.46 (dd, 1H), 3.31 (m, 2H), 1.14 (m, 1H), 3.02 (m, 1H), 1.71 - 2.11 (m, 8H), 2.02 
(s, 3H). MS (CI NH 3 ) M/e 456 (M+H+ 438, 408, 339, 307, 196. Anal calcd for 
C24H3oClN 3 0 4 S»2.54 H 2 0: C, 53.60; H, 6.57; N, 7.59. Found: C, 53.60; H, 6.19; N 
7.59. 

7285 




SMe 



N C0 2 Na 
H 



Example 283 

\4-( lH-4-trifluoromethyl- 1 .2-dihvdropvrid-3-vlcarbonvlaminoV2-phenvlbenzovnmethionine 
7290 sodium salt 

Example 283 A 

(4-nitro-2-phenylbenzoynmethionine 2-trimethvlsilvlethvl ester 
A mixture of [4-nitro-2-phenylbenzoyl)methionine methyl ester (7.69 g, 30 mmol), 
7295 prepared as in Example 192 A and aqueous saturated lithium hydroxide (20 mL) in methanol 
(50 mL) was refluxed for 6 hours. The reaction mixture was carefully acidified with 
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concentrated hydrochloric acid ( 10 mL), and extracted with ethyl acetate (4x). The combine 
extracts were washed with brine, dried over anhydrous magnesium sulfate, filtered and 
concentrated in vacuo. The residue was dissolved in dichloromethane (50 mL) and THF ( 10 

7300 mL) and 2-trimethylsilylethanol (3.72 g, 31.5 mmol), 1,3-diisopropylcarbodiimide (5.17 
mL, 33 mmol) and 4-dimethylaminopyridine (30 mg) were added sequentially. After 4 
hours, aqueous hydrochloric acid (0. 1 N, 0.5 mL) was added and the reaction mixture was 
stirred for another 2 hours. The reaction mixture was then filtered through silica gel (40 g), 
and the filtrate was concentrated in vacuo. The residue was purified by column 

7305 chromatography (5% ethyl ether-hexane) to give the title compound (8.90 g, 87%). 

Exam ple 283B 

r4-amino-2-phenvlbenzovnmethionine 2-trimethylsilylethvl ester 
A mixture of the product of Example 283 A (8.85 g, 25.8 mmol), ammonium formate 
7310 (4.88 g, 77.4 mmol) and palladium (10%) on carbon ( 1 g) in methanol was refluxed for 5 
hours. The mixture was then filtered through Celite and rinsed with ethyl acetate. The 
filtrate was diluted with ethyl acetate, washed with water and brine, dried over anhydrous 
sodium sulfate, filtered and concentrated in vacuo to give the title compound which was used 
without further purification. 

7315 

Example 283C 

4-f4-trifluoromethvlpvrid-3-vlcarbonvlaminoV2-phenylbenzoic acid 2-trimethv lsilylethyl 

ester 

A mixture of 4-trifluoromethylnicotinic acid (472 mg, 2.46 mmol), the product of 
7320 Example 283B (771 mg, 2.46 mmol), 3-hydroxyl,2,3-benzotriazin-4(3//)-one (481 mg, 

2.95 mmol), l-(3-dimethylaminopropyl)-3-ethylcarbodiimide (566 mg, 2.95 mmol) in DMF 
(8 mL) was stirred room temperature for 15 hours. The reaction mixture was diluted with 
ethyl acetate (100 mL), washed with water and brine, dried over anhydrous magnesium 
sulfate, filtered and concentrated in vacuo. The residue was purified by column 
7325 chromatography (30% ethyl acetate-hexane) to give the title compound ( 1 .04 g, 87%). 

Example 283D 

4-f lH-4-trifluoromethyl- 1 ^-dihydropvrid-S-vlcarbonvlamino^^-phenvlbenzoic acid 2- 

trimethylsilvlethyl ester 
7330 A solution of the product of Example 283C ( 1 .02 g, 2.09 mmol), 

tetrabutylammonium borohydride (539 mg, 2.1 mmol) in 1,2-dichloroethane (10 mL) was 
heated at 80 °C for 6 hours. The reaction mixture was diluted with ethyl acetate, washed 
with saturated sodium bicarbonate, water and brine, dried over anhydrous magnesium 
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sulfate, filtered and concentrated in vacuo. The residue was purified by column 
7335 chromatography (30% ethyl acetate-hexane) to give the title compound (247 mg, 24%). 

Example 283E 

r4-f 1 H-4-trifiuoromethvl- 1 ,2-dihvHropvrid-3-vlcarbonvlam innV2-phenvlhenzovll methionine 

methvl ester 

7340 A solution of the product of Example 283D (227 mg, 0.48 mmol) and 

tetrabutylammonium fluoride (261 mg, 1.0 mmol) in dioxane was heated at 80 °C for 90 
min. The solvent was then evaporated, and the residue was further dried under high vacuum 
(2 mmHg) for 1 hour. To the residue was added L-methionine methyl ester hydrochloride 
(115 mg, 0.58 mmol), 3-hydroxy- 1 ,2,3-benzotriazin-4(3//)-one (163 mg, 1.0 mmol), l-(3- 

7345 dimethylaminopropyl)-3-ethylcarbodiimide ( 192 mg, 1 .0 mmol), DMF (5 mL) and 

triethylamine (0.3 mL). After 15 hours, the reaction mixture was diluted with ethyl acetate, 
washed with water and brine, dried over anhydrous magnesium sulfate, filtered and 
concentrated in vacuo. The residue was purified by column chromatography (50% ethyl 
acetate-hexanes) to give the title compound ( 179 mg, 69%). 

7350 

Example 283F 

r4-( 1 H-4-trifluoromethvl- 1 .2-dihvdrnpvrid-3-vlcarhonvlam innV2-phenvlhenzovnmethionine 

sodium salt 

The desired compound was prepared by saponification of the product of Example 
7355 283E using the procedure of Example 276. !HNMR (300 MHz, DMSO-d 6 ) 5 9.67 (s, 1H), 
8.87 (br s, 1H), 7.68 (m, 2H), 7.54 (s, 1H), 7.41-7.30 (m, 6H), 7.03 (dd, 1H), 6.51 (d, 
1H), 4.67 (t, 1H), 4.48 (m, 1H), 3.78 (m, 1H), 2.14 (m, 2H), 1.96 (s, 3H), 1.77 (m, 2H). 
MS (APCI+) m/e 520 (M+H)+. 

7360 

„ 

H 

N v ^C0 2 H 

0 S 

SMe 

Example 286 
r4-(2-piperazinvlmethvl^ 

7365 Example 286A 
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A'-fgrf-butvoxvcarbonylpip^ndine-2-carboxvlic acid 
Di-terf-butyl dicarbonate (15.5 g, 70.2 mmol) was added to a solution of piperazine- 
2-carboxylic acid (4.85 g, 23.4 mmol) and NaOH (98 mL of a 1 M aqueous solution, 98 
mmol") in THF (100 mL). The cloudy mixture was stirred for 16 hours and then was 

7370 concentrated under reduced pressure to remove THF. The aqueous solution was saturated 
with NaHCC>3 (s) and then extracted with ether (2x). The aqueous layer was cooled to 0 °C 
and then adjusted to pH 3 with 2 M aqueous HC1 during which time a precipitate formed. 
The mixture was extracted with CH2CI2 (3x), and the organic extracts were dried (MgS04) 
and concentrated under reduced pressure to provide the desired compound (7.61 g, 98% as 

7375 a tan solid. 

Example 286B 

J/-fgrr-butyoxvcarbonylpiperidine-2-carboxylic acid N-methyl N-methoxy amide 
Triethylamine (1.75 g, 17.1 mmol) was added dropwise to a solution of N,0- 

7380 dimethylhydroxylamine hydrochloride (0.741 g, 7.44 mmol), the product of Example 286A 
(2,46 g, 7.44 mmol), 3-hydroxy-l,2,3-benzotriazin-4(3//)-one (1.61 g, 9.67 mmol), and 
l-(3-dimethylaminopropyl)-3-ethylcarbodiimide (1.89 g, 9.67 mmol) in DMF (75 mL). 
The reaction mixture was stirred at ambient temperature for 20 hours and then concentrated 
under reduced pressure (50 °C, 0. 1 mm Hg). The residue was dissolved in ethyl acetate (70 

7385 mL), and the solution was extracted with saturated aqueous NaHCC>3 (3x) and brine. The 
organic phase was dried (MgS04) and concentrated to provide a golden wax. Flash column 
chromatography (20% ethyl acetate-hexane) afforded the desired compound (2.29 g) which 
was shown to be 78% pure by *H NMR. 

7390 Example 286C 

Jt-rgrr-butyoxycarbonylpiperidine-2-carboxaldehvde 
A solution of the product of Example 286B (0.97 1 g, 2.81 mmol) in THF (4 mL) 
was added dropwise to a slurry of LAH (0. 1 12 g, 2.8 1 mmol) in THF (4 mL) at -50 °C. 
After 10 minutes the bath temperature was adjusted to -10 °C for 10 min and then returned to 

7395 -50 °C. The addition of saturated aqueous KHSO4 (8 mL) produced vigorous gas 

evolution, after which reaction mixture was allowed to warm to ambient temperature over 20 
minutes and then filtered through Celite. The filtrate was extracted with 1 N HC1 (2x), 
saturated aqueous NaHCC>3 (2x) and finally brine. The organic phase was dried (MgSC>4) 
and concentrated to provide the desired compound (0.304 g, 41%) as an amber oil. 



7400 



Example 286D 
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f4-f^i-rgrr-butoxvcarhnnvlp i pera7.in-2-vlmRthvlaminoV ?.-phenvlbenzovllmethio^ methyl 

ester 

The aldehyde prepared in Example 286C (0.599 g, 1.71 mmol) was added to a 
7405 solution of N-(4-amino-2-phenylbenzoyl)methionine methyl ester hydrochloride ( 1 .0 1 g, 

2.05 mmol), prepared as in Example 192B, sodium acetate (0.425 g, 5.13 mmol) and acetic 
acid (0.205 g, 3.42 mmol) in isopropanol (7 mL). After 1 hour, Na(CN)BH 3 (0.147 g, 
2.22 mmol) was added in two portions and the mixture was stirred for 15 hours before 
concentration under reduced pressure provided a waxy residue. Flash column 
7410 chromatography (hexane-ethyl acetate-triethylamine 60:38:2) followed by radial 

chromatography eluting with 40% ethyl acetate-hexane) afforded the tide compound (0.344 
g, 31%) as a white foam. l H NMR (CDCI3): d 1.35-1.52 (comp, 18H), 1.52-1.71 (m, 1 
H), 1.71-1.93 (m, 1 H), 2.02 (s, 3 H), 2.02-2.20 (comp, 2 H), 2.80-3.12 (comp, 2 H), 
3.12-3.33 (br, 1 H), 3.33-3.50 (br, 1 H), 3.64 (s, 3 H), 3.83-4.28 (br, 3 H), 4.28-4.45 
7415 (br, 1 H), 4.60-4.72 (br, 1 H), 5.63-5.74 (br, 1 H), 6.44-6.58 (br, 1 H), 6.58-6.80 (br, 1 
H), 7.33-7.52 (comp, 5 H), 7.72 (d, 1 H). LRMS (CI): 657 (M+l)+. 

Example 286E 

r4-f2-pipera7-invlmethvlaminoV2-ph envlhenzovllmethionine 
7420 Sodium hydroxide (0.642 mL of a 0.979 M aqueous solution, 0.629 mmol) was 

added to a solution of the product of Example 286D (0.344 g, 0.524 mmol) in methanol (2 
mL). After 5 hours the mixture was lyopholized, and the resulting white foam was treated 
with HC1 (4.7 mL of a 4 M dioxane solution, 18.8 mmol). After 7 hours, pentane was 
added and the yellow precipitate was isolated by filtration to afford the desired compound 
7425 (79.3 mg, 24%) as the bis-hydrochloride, mono-sodium chloride salt. l H NMR (300 
MHz, CD3OD) d 1.71-1.85 (m, 1H), 1.91-2.00 (m, 1H), 2.02 (s, 3H), 2.02-2.15 (m, 
1H), 2.15-2.27 (m, 1H), 3.32-3.56 (comp, 3H), 3.56-3.75 (comp, 4H), 3.75-3.96 (br, 
2H), 4.45 (dd, 1H), 6.73 (s, 1H), 6.81 (d, 1H), 7.30-7.50 (comp, 6H). LRMS (CI) m/e 
443 (M+H)+. 

7430 




SCH3 

Example 302 
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r4-(2-furvlmethylaminomethvn-2-phenvlbenzQvllmethionine lithium salt 

7435 

Example 302A 

4-f2-furylm e thylaminomethvn-2-Dhenvlbenzoic acid methyl ester 
To a stirred soltuion of 4-carboxaldehyde-2-phenylbenzoic acid methyl ester (0.73 g, 
3.0 mmol), prepared as in Example 160B, in methanol (15 mL) was added furfurylamine 
7440 (0.33 g, 3.4 mmol), sieves (~ Ig), NaBH3CN (0.29 g, 4.6 mmol) and acetic acid (-0.3 mL) 
to pH = 6. The mixture was stirred for 3 hours at ambient temperature. The reaction was 
concentrated in vacuo and the residue was taken up in ethyl acetate and filtered through a 
short bed of silica gel. The bed was washed with ethyl acetate and the filtrate concentrated in 
vacuo. The residue was purified by flash chromatography ( CH2Cl2-ethyl acetate 9: 1) to 
7445 give the desired compound (0.72 g, 73%) as an opaque yellow paste. 



Example 302B 

[4-(2-furylmethylaminomethylV2-phenylbenzoyl1methionine methyl ester 
The desired compound was prepared by saponification of the product of Example 
7450 302A, followed by coupling with methionine methyl ester hydrochloride according to the 
method of Examples 299C and D. 

Example 302C 

r4-(2-furylmethvlaminomethyn-2-phenylbenzovllmethionine methyl ester 
7455 To a stirred solution of the product of Example 302B (56 mg, 0. 12 mmol) in THF (2 

mL) was added a solution of LiOHH20 (5.5 mg, 0. 13 mmol) in H2O ( 1 mL) and the 
resulting solution stirred for 3 hours at ambient temperature. The reaction was concentrated 
in vacuo, diluted with H2O, filtered and lyopholized to give the title compound (57 mg t 
97%) as a white powder. lH NMR (300 MHz, DMSO-d6, 90 °C) 5 7.48-7.24 (m, 9H), 
7460 7.07-7.04 (m, 1H), 6.37-6.34 (m, 1H), 6.24-6.20 (m, 1H), 3.76-3.69 (m, 5H), 2.43-2.16 
(m, 3H), 2.00-1.66 (m,5H). MS m/z 439(M+1) + . Anal calcd for C24H25LiN204S 2 
H2O (480750): C, 59.99; H, 6.08; N, 5.83. Found: C, 59.83; H, 5.83; N, 5.74. 
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Examples 350-357 



7470 



7475 



7480 



7485 



7490 



7495 



All reactions were performed either in a Manual solid phase synthesis flask using a 
120o rotary shaker or on an Advanced ChemTech Model 396 Multiple Peptide Synthesizer 
(Advanced ChemTech Inc.; Louisville, Kentucky) at ambient temperature. 

After the reactions were performed the finished compounds were cleaved from the 
resin. Usually, 80-90 mg of the dried resin containing the desired amide; urea; or secondary 
amine was treated with a 1.50 mL solution of 95/5 (v:v) trifluoroacetic acid/water for 1.5 h at 
ambient temperature. The spent resin was removed by filtration and the resulting cleavage 
solution evaporated in-vacuo. In most cases, 5- 20 mg of crude compound was obtained. 
Compounds obtained had the desired MW as determined by electrospray mass spectroscopy 
and had an HPLC purity of 40-90%, or were further purified by partition chromatography to 
afford compounds of 40-60% HPLC purity. Two types of gradients were used for the 
reverse phase HPLC. For the amides and ureas a gradient starting with 100% water-0.1% 
Trifluoroacetic acid and finishing with 100% acetonitrile-0.1% Trifluoracetic acid during a 30 
minute period was used. For the secondary amines a gradient beginning with 100% water- 
5mmol ammonium acetate and finishing with 80% acetonitrile-water-5mmol ammonium 
acetate during 25 minutes was used. 

80 mg of resin (substitution 0.40 mmol/g) containing [4-amino-2- 
phenylbenoyl]methionine-Wang-polystyrene resin was shaken for 3 min. with 1.0 mL. of 
N-methylpyrrolidone (NMP). The solvent was drained and the resin was treated 2x (3 min) 
with 1 mL. NMP. To the now swollen resin were then added 0.20 mL NMP; 0.20 mL of a 
1.92 M diisopropylethylamine (DIEA)/NMP solution (15 eq.); 1.00 mL of a 0. 180 
mM/NMP solution of the desired carboxylic acid ( 5 eq.); and finally 0.20 mL of a 0.90 M 
Bromo-tris-pyrrolidino-phosphonium hexafluorophosphate (PyBrop; 5 equiv.)l/NMP 
solution. The reaction slurry was then mixed for 6 h and drained. The resin was then 
washed with NMP (3x; 1.0 mL; 3 min. ea); isopropanol (IPA; 5x; 1.0 mL; 3 min. ea.); NMP 
(3x; 1.0 mL; 3 min. ea.); methanol (MEOH; 2x; 1.0 ml; 3 min. ea.); and finally diethyl ether 
(2x; 1.0 mL; 3 min. ea.). The resin was then dried and subjected to cleavage conditions 
described above. 



Example 



MS (M+m± 
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S0 2 CH 3 

Examples 358 



7500 90 mg of resin (substitution 0.39 mmol/g.) containing [4-amino-2- 

phenylbenzoyl]methionine-Wang-polystyrene resin was shaken with 1.0 mL. 
dimethylformamide (DMF) for 3 min. The solvent was drained and the resin was then 
washed with DMF (3x; 1.0 mL; 3 min. ea.); tetrahydrofuran (THF; 4x; 1.0 mL: 3 min. ea.); 
THF/dichloromethane (DCM) 1:1 (v:v) (4x; 1.0 mL; 3 min. ea.). The resin was then treated 

7505 with 0.20 mL of DCM/THF ( 1 : 1 ) and a 1 .0 mL solution of 0.50 M p- 

Nitrophenylchloroformate/0.50 M DEA in a 1:1 solvent mixture of DCM/THF. The resin 
suspension was then shaken for 15 min. and to the suspension was then added .020 mL of 
neat DIEA. After shaking for an additional 15 min.; the solvents were drained away and the 
resin was then washed with DCM/THF (1:1) (4x; 1.0 mL; 3 min. ea.) The resin was then 

75 10 treated with 0.20 mL of DMF and 1 .0 mL of a DMF solution containing 0.50 M of the 

desired primary or secondary amine and 0.50 M of DEA. The suspension was shaken for 
30 min. The solvent was drained off and the resin was then washed with DMF (4x; 1.0 mL; 
3 min. ea); THF (4x; 1.0 mL; 3 min. ea.); DCM/THF (4x; 1.0 mL; 3 min. ea); diethyl ether 
(4x; 1.0 mL; 3 min. ea.). The resin was then dried and subjected to cleavage from the resin 
75 1 5 as described above. 

Example Rak MS (M+H)+ 
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S0 2 CH 3 



7520 Examples 360-362 

Examples 364-366 
Examples 369-374 
Examples 377-378 
Example 381 

7525 Typically 80 mg of resin (substitution of 0.40 mmol/g) containing 4-formyl-2- 

phenylbenzamide-L-Methionine-Wang-polystyrene resin was swollen with 1.0 mL of 
dimethyl acetamide (DMA) for 3 min. The solvent was drained and the resin was then 
washed with additional DMA ( 2x; 1 .0 mL; 3 min. ea.). The resin was then suspended in 
0.20 mL of DMA and to the suspension was then added a 1.0 mL solution containing 0.48 

7530 mM of the desired primary amine (10 eq.) in a 3: 1 (v:v) solution of DMA/acetic acid. The 

resin was shaken for 2 h and was then treated with 0.25 mL of a 2.4 mM solution of sodium 
cyanoborohydride (10 eq.) in DMA. The resin-slurry was shaken for an additional 2 h. The 
solvents were drained and the resin was then washed with DMA ( 6x; 1.0 mL; 3 min. ea.); 
DMF ( 6x; 1.0 mL; 3 min. ea.); IPA (6x; 1.0 mL; 3 min. ea.); DMF ( 6x; 1.0 mL; 3 min. 

7535 ea.); MEOH ( 6x; 1.0 mL; 3 min. ea.); diethyl ether (6x; 1.0 mL; 3 min. ea.). The resin was 
dried and then subjected to cleavage as described above. 
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7540 
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Examples 395 and Example 398 
The following compounds were prepared using the materials and methods described 



above. 
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7545 

Example 



395 




SCH 3 



398 




Example 403 

7550 f4-fl-ethyIthioO-cycIohexvlprop-2-ylaminomethvl)-2-r2-methylphenyl')benzoyll methionine . 
The desired compound was prepared according to the method of Example 349A 
except substituting (S)-(+)- 1 -ethylthio-3-cyclohexyl-2-propylamine hydrochloride for (S )- 
(+)-2-amino-3-cyclohexyl-l-propanol hydrochloride. »H NMR (DMSO-d6, 300 MHz) 5 
8.02 (m, 1H), 7.50-7.38 (m, 2H), 7.22-7.05 (m, 4H), 4.21 (m, 1H), 3.88-3.78 (m, 2H), 

7555 2.74-2.60 (m, 2H), 2.51 (s, 3H), 2.44 (q, 7=7.5 Hz, 2H), 2.22-1.95 (m, 5H), 1.88-1.50 
(m, 7H), 1.45-1.25 (m, 4H), 2.21-1.02 (m, 3H), 1.12 (t, 7=7.5 Hz, 3H), 0.90-0.70 (m, 
2H). MS (CI/NH 3 ) m/e: 557 (M+H)+ Anal calcd for C3 1H44N2O3S2 - 1.15 H2O: C, 
64.47; H, 8.08; N, 4.85. Found: C, 64.48; H, 7.84; N, 4.72. 

7560 
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7565 




SMe 



Example 406 

4-( , N-benzvl-N-phftnvlVaminnme.thvl-2-(2-methvlphen vl^hen7.ovlmethionine 
The desired compound was prepared according to Example 273 except substituting 
N-benzylaniline for 2-thiophenemethanol in Example 273A. 

•H NMR (CD 3 OD): 6 1.62-1.77 (m, 1 H), 1.86-2.07 (comp, 7 H), 2.07-2.18 
(comp, 2 H), 4.37-4.47 (br, 1 H), 4.70-4.84 (comp, 4 H), 6.68-6.89 (br, 3 H), 7.08-7.32 
(comp, 13 H), 7.35-7.40 (m, 1 H), 7.56-7.62 (m, 1 H). LRMS (CI): 539 (M+l) + . 



7570 



Examples 41 1-417 

The following compounds are prepared according to the method of Example 407 
except substituting the desired N-benzyl- or N-cyclolhexylmethylaminopiperazine for N- 
benzyl-3 -aminopy ridine. 



7575 
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417 





Example 475 

7580 N44-N422-dihen7vl-3-hvHrnxvprQpvl>atTiino-2-(2- methvlphenvnhenzovnmethionine 

sodium salt 

The desired compound was prepared according to the method of Examples 25 A -25B 
>H nmr (300 MHz, DMSO-d 6 ): 8 7.40 (d, 1 H), 7.25-7.10 (m, 15 H), 6.65 (m, 1 H), 6.27 
(d, 1 H), 6.08 (m, 1 H), 4.84 (m, 1 H), 3.70 (m, 1 H), 3.17 (br s, 2 H), 3.03 (br s, 2 H), 
7585 2.80 (AB q, 4 H), 2.18 (m, 1 H), 1.99,1.91 (2 br s's, 6 H), 1.97 (m, 1 H), 1.70-1.50 (m, 
2 H). MS (APCI +) m/e 597 (M+H) + . 




7590 Example 476 

N-f4-N-f2-ben7vl-3-hvdroxvpropvnamino-2-r2-met hvlphenvnbenzovllmethionine 

sodium salt 

The desired compound was prepared according to the method of Examples 25 A -25B 
lH nmr (300 MHz, DMSO-de): 5 7.35 (d, 1 H), 7.28-7.10 (m, 10 H), 6.50 (m, 1 H), 6.16 
7595 (d, 1 H), 6.05 (m, 1 H), 4.55 (m, 1 H), 3.64 (m, 1 H), 3.39 (m, 2 H), 2.62 (m, 2 H), 2.38 
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(m, 1 H), 2.15 (m, 1 H), 1.97,1.91 (2 br s's, 6 H), 1.95 (m, 2 H), 1.70-1.50 (m, 2 H) 
(note: the methylene protons adjacent to the NH group might be buried in the residue water 
pkofDMSO). MS (APCI +) m/e 506 (M+H)+. 

7600 




Example 479 

N-r4-N-(2-cvclohexylmethyl-3-hydroxypropyDamino-2-('2- 
methylphenyDbenzoyllmethionine 
7605 The desired compound was prepared according to the method of Examples 25 A -25B 

[ H nmr (300 MHz, DMSO-d 6 ): 5 7.37 (d, 1 H), 7.16 (m, 3 H), 7.02 (d, 1 H), 6.93 (m, 1 
H), 6.58 (m, 1 H), 6.00 (m, 1 H), 4.45 (m, 1 H), 3.65 (m, 1 H), 3.38 (m, 2 H), 2.19 (m. 
1 H), 2.03,1.97,1.93,1.92 (4 s's, 6 H), 1.96 (M, 1 H), 1.90-0.75 (m's, 14 H). MS (ESI y 
-): m/e 5 1 1 (M-H) - . 

7610 




Example 481 

N-r4-N-f4-trifluoromethylnicotinoyl'>aniino-2-(2-methylphenvnbenzovnmethionine 
7615 lithium salt 

The desired compound was prepared according to the method of Example 57. l H 
nmr (300 MHz, DMSO-d 6 ): 8 1 1.04 (br s, 1 H), 9.05 (s, 1 H), 8.98 (d, 1 H), 7.90 (d, 1 
H), 7.69 (br d, 1 H), 7.57 (m, 2 H), 7.23 (m, 4 H), 6.97 (m, 1 H), 3.70 (m, 1 H), 2.20 
(m, 1 H), 2.03 (m, 1 H), 1.91 (br s, 6 H), 1.70 (m, 1 H ), 1.58 (m, 1 H). MS (ESI -): m/e 
7620 530 (M-H)- 
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H 

Example 502 

7625 N-r4-N-2-hvdroxvethvlamino-2-Dhenvlbenzovllm ethionine 

The desired compound was prepared according to the method of Example 57, 
employing t-butyl bromoacetate. The resultant t-butyl ester was treated with TFA, and then 
reduced with borane. 'H NMR (CD 3 OD): 5 1.68-1.81 (m, I H), 1.89-2.10 (m, 1 H), 2.01 
(s, 3 H), 2.02-2.24 (comp, 2 H), 3.28 (t, J= 5.9 Hz, 2 H), 3.72 (t, J= 5.9 Hz, 2 H), 4.44 

7630 (dd, J= 4.4, 9.2 Hz, 1 H), 6.57 (d, J= 2.3 Hz, 1 H), 6.65 (dd, J= 2.4, 8.5 Hz, 1 H), 7.28- 
7.44 (comp, 6 H). LRMS (CI): 389 (M+l)+ 




SMe 



C0 2 H 

H 

BnO*^ 

7635 Example 503 

N-r4-('N-2-amino-3-benzvloxvproDionvl^amino-2-n henvlhenzovnmethionine 

The desired compound was prepared according to the method of Example 57 { H 
NMR (CD3OD): 8 1.71-1.88 (m, 1 H), 1.90-2.28 (comp, 6 H), 3.65-3.72 (m, I H), 3.86- 
3.94 (comp, 2 H), 4.24-4.31 (m, 1 H), 4.44-4.56 (m, 1 H), 4.62 (dd, J= 12.2, 29.2 Hz, 2 
7640 H), 7.23-7:58 (comp, 1 1 H), 1.62-1. Id (comp, 2 H). LRMS (CI): 522 (M+l of free base)+ 
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Example 504 

7645 N-r4-N-rfur an-2-vlmethvlVN-benzvlaminomethvl-2-r2-methvlphenvl)benzovllmethionine 

lithium salt 

The desired compound was prepared according to the method of Example 158 'H 
NMR (CD 3 OD): 8 1.57-1.70 (m, 1 H), 1.75-1.92 (comp, 2 H), 1.94-2.01 (comp, 6 H), 
2.01-2.09 (br, 1 H), 3.56-3.67 (comp, 6 H), 4.17-4.29 (br, 1 H), 6.20-6.23 (m, 1 H), 
7650 6.33-6.36 (m, 1 H), 7.07-7.33 (comp, 8 H), 7.33-7.40 (comp, 2 H), 7.42-7.49 (comp, 2 
H), 7.60-7.67 (m, 1 H). LRMS (CI): 543 (M+l of protonated acid)+. 




7655 Example 505 

N-r4-N-phenvl-N-benzylaminomethvl-2-phenvlbenzoynmethionine 
The desired compound was prepared according to the method of Example 157 'H 
NMR (d 6 -DMSO): 6 1.73-1.96 (comp, 2 H), 1.99 (s, 3 H), 2.12-2.32 (comp, 2 H), 5.53- 
3.66 (comp, 2 H), 3.72-3.76 (br s, 1 H), 4.24-4.33 (comp, 2 H), 4.57-4.61 (br s, 1 H), 
7660 4.72 (s, 2 H), 6.58-6.96 (comp, 3 H), 7.06-7.19 (comp, 2 H), 7.25-7.42 (comp, 8 H), 
8.53 (d, J= 7.7 Hz, 1 H). LRMS (CI): 479 (M+l)+. 
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SMe 



CQ 2 H 



7665 



Example 506 



N44-N-(2-benzvlphenv0aminome^^ 

The desired compound was prepared according to the method of Example 157 ! H 
NMR (CD3OD): 5 1.63-1.80 (br, 1 H), 1.87-2.07 (br, 7 H), 2.07-2.23 (comp, 2 H), 4.02 
(s, 2 H), 4.38-4.51 (comp, 3 H) t 6.87-6.93 (br, 1 H), 6.96-7.44 (comp, 14 H), 7.58-7.64 
7670 (m, 1 H). LRMS (CI): 539 (M+l)+ 556 (M+NH 4 )+ 



Example 507 

7675 N-f4-N-f2-phenynethyl-N-phenvnaminomethvl-2-f2-methvlphenvnbenzoynmeth 

The desired compound was prepared according to the method of Example 157 { H 
NMR (CD3OD): 5 1.55-1.68 (m, 1 H), 1.71-2.12 (comp, 9 H), 2.92 (t, 2 H), 3.63-3.71 
(m, 2 H), 4.16-4.27 (br, 1 H), 4.52 (s, 2 H), 6.64 (t, 1 H), 6.74 (d, 2 H), 6.99-7.30 
(comp, 13 H), 7.60 (d, 1 H), LRMS (ESP): 551 (M-l)-. 



Example 508 

N-f4-N-(3-phenvnpropyl-N-phenvnaminomethyl-2-(2-methylphenynbenzoyllmethionine 




7680 
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7685 The desired compound was prepared according to the method of Example 157 1 H 

NMR (CD 3 OD): 5 1.45-1.62 (m, 1 H), 1.63-2.05 (comp, 11 H), 2.52-2.61 (m, 1 H), 3.30- 
3.39 (m, 2 H), 4.08-4.19 (br, 1 H), 4.50 (s, 2 H), 6.49-6.56 (comp, 3 H), 6.92-7.23 
(comp, 13), 7.49-7.56 (m, 1 H). LRMS (ESI"): 565 (M-l)-. 

7690 




Example 509 

N-f4-N-(2.2-diphenyDethyl-N-phenynarrunomethyl-2-('2-methylphenynbenzoyllmethionine 
The desired compound was prepared according to the method of Example 157 1 H 
7695 NMR (d 6 -DMSO): 8 1.46-2.02 (comp, 10 H), 3.38-3.42 (m, 1 H), 3.61-3.73 (br ,1 H), 

4.16 (d, 7= 7.3 Hz, 2 H), 4.31 (s, 2 H), 4.40-4.47 (m, 1 H), 6.55-6.67 (comp, 3 H), 6.78 
(s, 1 H), 6.82-6.94 (br, 1 H), 7.05-7.21 (comp, 8 H), 7.22-7.30 (comp, 4 H), 7.35-7.41 
(comp, 5 H). LRMS (CI): 629 (M+l) + . 

7700 




Example 510 

N-f4-N-(adamantan-l-ylmethyl)-N-phenyl'>aminomethyl-2-f2- 
methylpheny llbenzovll methionine 
7705 The desired compound was prepared according to the method of Example 157 'H 

NMR (d 6 -DMSO): 8 1.48-2.20 (br, comp, 25 H), 3.16-3.31 (br m, 1 H), 3.40-4.30 (br 
comp, 4 H), 4.65-4.74 (br m, 1 H), 6.49-6.57 (br m, 1 H), 6.68-6.75 (br comp, 2 H), 
6.85-7.12 (br comp, 3 H), 7.14-7.25 (br comp, 5 H), 7.45 (d, J= 8.0 Hz, 1 H). LRMS 
(CI): 597 (M+l)+. 

7710 
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SMe 



N C0 2 H 
H 



Example 5 1 1 

N-r4-N-( , 2-adamantan-l-YlP-thyl'>-N-p henvnaminomethvl-2-(2- 
7715 methvlphenynhenzovllm ethionine 

The desired compound was prepared according to the method of Example 157 l H 
NMR (d 6 -DMSO): 5 1.28-1.37 (comp, 2 H), 1.47-1.71 (comp, 15 H), 1.88-2.10 (comp, 
1 1 H), 3.33-3.47 (br comp, 2 H), 3.61-3.69 (br m, I H), 4.54 (s, 2 H), 6.55 (t. 7= 7.1 Hz, 
1 H), 6.63 (d, J= 8.1 Hz, 2 H), 6.88-6.94 (br m, 1 H), 6.97 (d, J= 1.3 Hz, 1 H), 7.07- 
7720 7.21 (comp, 5 H), 7.27 (dd, J= 1.7, 7.8 Hz, 1 H), 7.49 (d, J= 8.2 Hz, 1 H). LRMS (ESL 
):609(M-1)". 



7725 




SMe 



C0 2 Li 



Example 512 

N-f4-N N-dibenzvlaminomethvl-2-r2-methvlnhenvnbenzo vnmethionine lithium salt 
The desired compound was prepared according to the method of Example 158 ] H 
NMR (d 6 -DMSO): 5 1.44-2.17 (comp, 10 H), 3.33-3.77 (comp, 7H), 6.90-7.56 (comp, 17 
H). LRMS (ESI-): 551 (M-l of protonated acid)-. 



7730 
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Example 513 

N-r4-N-(2-DhenvlethvlVN-h enzvlaminomethvl-2-(2-methvlnhenvnhenzovl1methionine 
77 35 lithium salt 

The desired compound was prepared according to the method of Example 158 l U 
NMR (d 6 -DMSO): 8 1.65-1.90 (comp, 2 H), 1.96 (s, 3 H), 1.98-2.24 (comp, 5 H), 3.04- 
3.20 (comp, 4 H), 4.17-4.32 (br, 1 H), 4.36-4.56 (br, 4 H), 7.03-7.34 (comp, 12 H), 
7.43-7.53 (br, 3 H), 7.54-7.63 (comp, 2 H), 7.67-7.76 (comp, 2 H), 7.76-7.84 (m, 1 H), 
7740 8.32 (d, /= 7.3 Hz, 1 H), 11.42-11.64 (br, 1 H), 12.35-12.55 (br, 1 H). LRMS (CI): 567 
(M+l)+. 




7745 Example 514 

N-r4-N-(3.-phenoxvbenzvn- N-benzvlaminomethvl-2-( , 2-methvlphenvl > >benzovnmethionine 

lithium salt 

The desired compound was prepared according to the method of Example 158 X H 
NMR (d 6 -DMSO): 8 1.65-1.90 (comp, 2 H), 1.95 (s, 3 H), 1.96-2.22 (comp, 5 H), 3.42- 
7750 3.58 (br, 2 H), 4.15-4.39 (comp, 5 H), 6.88-7.62 (comp, 19 H), 7.64-7.71 (m, 1 H), 
8.05-8.22 (m, 1 H), 11.30-11.44 (br, 1 H). LRMS (CI): 645 (M+l)+. 
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C0 2 Li 



Example 515 

N-r4-N-(2-hydroxyethylVN-benzylarninomethyl-2-phenylbcnzoyllmethionine lithium salt 
The desired compound was prepared according to the method of Example 158 'H 



NMR (d 6 -DMSO): 5 1.75-1.97 (comp, 2 H), 2.00 (s, 3 H), 2.15-2.34 (comp, 2 H), 3.00- 
3.11 (br m, 2 H), 3.79-3.87 (br m, 2 H), 4.28-4.51 (comp, 5 H), 7.32-7.43 (comp, 3 H), 
7760 7.43-7.55 (comp, 6 H), 7.64-7.79 (comp, 4 H), 8.66 (d, 7= 7.7 Hz, 1 H). LRMS (CI): 
493 (M+l)+. 



N-[4-N-methvl-N-('2-phenvethvl')aminomethvl-2-(2-methvlphenvnbenzoynmethionine 



The desired compound was prepared according to the method of Example 158 'H 
NMR (d 6 -DMSO): 6 1.65-1.91 (comp, 2 H), 1.96 (s, 3 H), 1.99-2.28 (comp, 5 H), 2.75 
7770 (s, 1 H), 3705-3.25 (comp, 2 H), 3.25-3.44 (comp, 2 H), 4.17-4.30 (br, 1 H), 4.30-4.40 
(m, 1 H), 4.46-4.56 (m, 1 H), 7.07-7.38 (comp, 9 H), 7.47-7.60 (comp, 2 H), 7.68-7.75 
(m, 1 H), 8.33 (d, 7= 7.0 Hz, 1 H), 11.10-11.26 (br, 1 H), 12.50-12.86 (br, 1 H). LRMS 
(CI): 491 (M+l)+. 




7765 



Example 516 



lithium salt 



7775 
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Example 517 

N-[4-N-benzvl-N-pvrazin-2-ylaminomethvl-2-(2-methylphenvnbenzoyllm lithium 

salt 

7780 The desired compound was prepared according to the method of Example 157 l H 

NMR (d 6 -DMSO): 5 1.46-2.09 (comp, 10 H), 3.59-3.70 (br, 1 H), 4.83-4.95 (comp, 4 H), 
6.90-6.95 (br, 1 H), 7.00 (s. 1 H), 7.04-7.34 (comp, 10 H), 7.49 (d, 7= 8.1 Hz, 1 H), 
7.80 (d, 7= 2.6 Hz, 1 H), 8.04-8.05 (m, I H), 8.07-8.10 (m, 1 H). LRMS (ESI-): 539 (M- 
1 of protonated acid) - . 

7785 




Example 518 

N-r4-N-f2-phenyethvn-N-pyrimidin-5-ylaminomethvl-2-(2- 
7790 methylphenyDbenzovllmethionine lithium salt 

The desired compound was prepared according to the method of Example 157 *H 
NMR (d 6 -DMSO): 5 1.46-2.05 (comp, 10 H), 2.88 (t, J= 7.5 Hz, 2 H), 3.56-3.65 (br, 1 
H), 3.73 (UJ= 7.5 Hz, 2 H), 4.66 (s, 2 H), 6.90-7.01 (br comp, 2 H), 7.05-7.31 (comp, 
10 H), 7.49 (d, 7= 7.8 Hz, 1 H), 8.23 (s, 2 H), 8.41 (s, 1 H). LRMS (ESI'): 553 (M-l of 
7795 protonated acid)-. 
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Example 5 19 

780 o N-r4-N-r2-indol-3-vlethvnaminomethvl-?-f2-methvlp h envnbenzovllmethionine lithium salt 
The desired compound was prepared according to the method of Example 158 [ U 
NMR (300 MHz, DMSO) 8 1.48-1.75 (m, 2H), 1.75-1.97 (m, 3H), 1.93 (s, 3H), 1.99 (m, 
2H), 2.06-2.15 (m, 2H), 2.74-2.87 (m, 4H), 3.65 (brs, 1H), 3.79 (m, 2H), 6.88-6.93 (m, 
1H), 6.93 (ddd, 7=6.8, 6.8, 1.0 Hz, 1H), 7.03 (ddd, 7=6.8, 6.8, 1 Hz, 1H), 7.10 (d, 

7805 7=2.1 Hz, 1H), 7.10-7.23 (m, 5H), 7.30 (d, 7=8 Hz, 1H), 7.36 (dd, 7=8 Hz, 1H), 7.46 (d, 
7=7.8 Hz, 1H), 7.47 (d, 7=7.8 Hz, 1H). MS (ESI(+)) m/z 516 (M+H) + . Anal calcd for 
C30H32N3O3SLM.3OH2O: C, 66.11; H, 6.40; N, 7.71. Found: C, 66.15; H, 6.38; N, 

7.64. 

7810 




Example 520 

N-f4-N-f 2-cvclohexvl - 1 -ethan - 1 -ol-2-vnaminomethvl-2-(2- 
mffth ylphenynbenyovllmethion ine lithium salt 
7815 The desired compound was prepared according to the method of Example 158 ^H 

NMR (300 MHz, DMSO) 8 0.93-1.19 (m, 6H), 1.35-1.77 (m, 4H), 1.77-2.06 (m, 7H), 
1.91 (s, 3H), 2.18 (brs, 1H), 2.26 (m, 3H), 3.40-3.48 (m, 1H), 3.59-3.70 (m, 1H), 3.73 
(d, 7=14.2 Hz, 1H), 3.81 (d, 7=13.9 Hz, 1H), 4.36 (brs, 1H), 6.87-7.00 (m, 1H), 7.11- 
7.27 (m, 5H), 7.36 (d, 7=8 Hz, 1H), 7.47 (d, 7=8 Hz, 1H). MS (ESI(+)) m/z 499 
7820 (M+H) + . Anal calcd for C28H37N2O4SLi«0.75H 2 O: C, 64.91; H, 7.49; N, 5.41. Found: 

C, 64.92; H, 7.39; N, 5.21. 
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7825 



Example 523 



N-f4-N-ri,3-diphenvlDroDan-2-vnamin omethvl-2-(2-methvlphenvl)benzovllmethioninR 



The desired compound was prepared according to the method of Example 158 !h 
NMR (300 MHz, DMSO) 5 1.48-1.74 (m, 2H), 1.74-2.02 (m, 3H), 1.93 (s, 3H), 2.03- 
7830 2. 14 (m, 2H), 2=54-2.73 (m, 4H), 2.97 (pentet, 7=6.5 Hz, IH), 3.63-3.72 (brs, 1H), 3.78 
(s, 2H), 6.90 (brs, 2H), 7.05-7.26 (m, 16H), 7.37 (d, /=7.8 Hz, 1H). MS (ESI(+)) m/z 
567 (M+H) + . Anal calcd for C35H37N2O3SLi»0.90H 2 O: C, 71.38; H, 6.64; N, 4.76. 
Found: C, 71.40; H, 6.28; N, 4.69. 



Example 524 

N-r4-N-(l,3-dicvclohexvlpropan-2-v naminomethvl-2-f2-methvlphenvnbenzovnmethionine 

lithium salt 

The desired compound was prepared according to the method of Example 158 J H 
NMR (300 MHz, DMSO) 5 0.70-0.88 (m, 4H), 1.01-1.17 (m, 8H), 1.20-1.38 (m, 4H), 
1.46-1.64 (m, 12H), 1.64-1.75 (m, 2H), 1.92 (s, 3H), 1.94-2.02 (m, 2H), 2.13-2.18 (m, 
2H), 3.60-3.76 (m, 3H), 6.84-6.97 (m, 1H), 7.04-7.24 (m, 5H), 7.36 (dd, 7=8, 1 Hz, 
1H), 7.45 (d, 7=8 Hz, 1H). MS (ESI(+)) m/z 579 (M+H) + . Anal calcd for 



lithium salt 



7835 
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7845 C3 5 H49N 2 O3SLi»0.75H2O: C, 70.26; H, 8.51; N, 4.68. Found: C, 70.25; H, 8.52; N. 
4.57. 




7850 Example 526 

N-r4-N-fl-Cvclohexvl-6-methvlhept-3-en-2-vl'>aminomethvl-2-(2- 
methylphenynbenzovllmethionine lithium salt 
The desired compound was prepared according to the method of Example 158 *H 
NMR (300 MHz, DMSO) 5 1.74-0.86 (m, 7H), 1.02-1.19 (m, 4H), 1.27-1.38 (m, 2H), 
7855 1.46-1.87 (m, 14H), 1.93 (s, 3H), 1.99 (s, 3H), 2.17 (m, 1H), 3.51-3.82 (m, 3H), 5.11 
(m, 1H), 5.43 (m, 1H), 6.83-6.96 (m, 1H), 7.00-7.24 (m, 5H), 7.24-7.36 (m, 1H), 7.47 
(d, 7=7 Hz, 1H). MS (APCI(+)) m/z 565 (M+H) + . Anal calcd for 
C34H47N2O3SLi»2.02H 2 O: C, 67.20; H, 8.48; N, 4.61. Found: C, 67.24; H, 8.35; N, 

4.47. 

7860 




Example 527 

N-f4-N-fl-Cvclohexvl-6-methvlheptan-2-vl > >amino methvl-2-C2- 
7865 methylphenyDbenzovllmethionine lithium salt 

The desired compound was prepared according to the method of Example 158 ^H 
NMR (300 MHz, DMSO) 5 0.80 (d, 7=5 Hz, 3H), 0.82 (d, 7=5 Hz, 3H), 1.02-1.40 (m, 
12H), 1.40-1.65 (m, 12H), 1.75-1.83 (m, 1H), 1.92 (s, 3H), 1.99 (m, 1H), 2.16 (m, 1H), 
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2.43 (m, 1H), 3.60-3.77 (m, 3H), 6,86-6.95 (m, 1H), 7.08-7.22 (m, 5H), 7.35 (d, 7=8.0 
7870 Hz, 1H), 7.47 (d, 7=8.0 Hz, 1H). MS (APCI(+)) m/z 567 (M+H) + . Anal calcd for 

C34H49N2O3SUM.I5H2O: C, 66.99; H, 8.48; N, 4.60. Found: C, 67.03; H, 8.62; N, 
4.49.' 




Example 528 

N-f4-N-fl-Cyclohexyl-2.3-dihydroxy-6-methylheptan-2-yl)armnomethyl-2-(2- 

methylphenynbenzoyllmethionine 
The desired compound was prepared according to the method of Example 158 *H 
7880 NMR (300 MHz, DMSO) 8 0.72-1.35 (m, 10H), 0.85 (d, 7=7 Hz, 3H), 0.87 (d, 7=7 Hz, 
3H), 1.43-1.76 (m, 6H), 1.82-2.14 (m, 4H), 2.00 (s, 3H), 2.06 (s, 3H), 3.07 (brs, 1H), 
3.58 (s, 1H), 3.96-4.14 (m, 2H), 4.40-4.59 (m, 2H), 4.99-5.23 (m, 4H), 6.08-6.10 (m, 
1H), 7.17-7.35 (m, 5H), 7.55 (m, 1H), 7.74 (m, 1H), 8.80 (brs, 0.5H), 9.25 (brs, 0.5H). 
MS (DCI/NH3) m/z 599 (M+H) + . Anal, calcd for C34H5()N205S» 1 .55H 2 0 1 .05TFA: C, 
7885 55.70; H, 6.90; N, 3.51. Found: C, 55.72; H, 6.91; N, 3.38. 
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Example 529 

7890 N-f4-N-( 1 -Cvclohexvl-23-dihydroxv-6-methvlheptan-2-vl) 

aminomethvl-2-(2-methylphenynbenzoyl1methionine 
The desired compound was prepared according to the method of Example 158 *H 
NMR (300 MHz, DMSO) 5 0.80-1.40 (m, 16H), 1.45-1.77 (m, 6H), 2.00 (s, 3H), 2.04 (s, 
3H), 1.80-2.13 (m, 4H), 3.20-3.40 (m, 1H), 3.59 (m, 1H), 3.39-4.10 (m, 1H), 4.38-4.55 
7895 (m, 1H), 4.60-4.90 (m, 4H), 6.10 (m, 1H), 7.20-7.40 (m, 5H), 7.55 (m, 1H), 7.80 (m, 
1H), 9.0 (brs, 1H). MS (DCI/NH3) m/z 599 (M+H) + . Anal calcd for 
C34H50N2O5SM.OOH2CM.85TFA: C, 54.70; H, 6.56; N, 3.38. Found: C. 54.70; H, 
6.59; N, 3.27. 

7900 




Example 537 

N-f4-(3-furan-2-yl-2-phenylprop-2-en-l-ylaminomethyl)-2-(2- 
methylphenyDbenzoy 11 methionine lithium salt 
7905 The desired compound was prepared according to the method of Examples 1 58 <H 

NMR (MeOH-^) 8 7.69-7.61 (m, 1 H), 7.40-7.29 (m, 3 H), 7.22-7.17 (m, 9 H), 6.70 (dd, 1 H, 
J= 8.7, 2.6 Hz), 6.48 (bs, 1 H), 6.41-6.38 (m, 1 H), 6.15-6.13 (m, 1 H), 5.44 (d, 1 H, J= 3.4 
Hz), 4.46-4.38 (m, 1 H), 4.10 (d, 2 H, J= 1.3 Hz), 2.18-1.85 (m, 8 H), 1.79-1.66 (m, 1 H). 
1.59-1.52 (m, 1 H); MS m/z 541 (M+ + 1, 100). 

7910 
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Example 538 

N-r4-G-furan-2-yI-2-phenvlprop-2-en- 1 -ylaminomethv0-2-(2- 
7915 methvlphenynbenzovllmethionine methyl ester 

The desired compound was prepared according to the method of Example 158 1 H 
NMR (CDCI3) 5 7.93 (dd, 1 H, 7= 17.7, 8.6 Hz), 7.42-7.27 (m, 6 H), 7.22-7.19 (m, 4 
H), 6.67 (dd, 1 H, 7= 8.8, 2.4 Hz), 6.52 (bs, 1 H), 6.33 (d, 1 H, 7= 2.4 Hz), 6.15 (dd, 1 
H, 7= 3.4, 1.7 Hz), 5.70 (t, 1 H, 7= 8.7 Hz), 5.52 (d, 1 H, 7= 3.4 Hz), 4.62-4.55 (m, 1 
7920 H), 4.30-4.27 (m, 1 H), 4.14-4.11 (m, 2 H), 3.63 (s, 3 H), 2.18-2.00 (m, 8 H), 1.88-1.76 
(m, 1 H), 1.56-1.48 (m, 1 H); MS m/z 555 (M+ + 1, 100). 




7925 Example 540 

N-f4-N-phenylacetylamino-2-(2-methylphenvnbenzovl]methionine lithium salt 
The desired compound was prepared according to the method of Example 57 'H 
NMR (DMSO-45) 8 10.42 (s, 1 H), 7.60 (d, 1 H, J = 8.5 Hz), 7.51 (d, 1 H, J = 8.5 Hz), 
7.47 (bs, 1 H), 7.34-7.28 (m, 3 H), 7.25-7.16 (m, 6 H), 6.97-6.85 (m, 1 H), 3.68-3.65 (m 
7930 and s, 3 H total), 2.15-1.85 (m, 8 H), 1.78-1.64 (m, 1 H), 1.59-1.51 (m, 1 H); MS m/z 
477 (M+ + 1, 100). 
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SMe 



C0 2 H 



7935 



Example 541 



N-^-N^'-methvlphenvlacetvnamino-^-^-iTiethvlphenvnbenzo vllmethionine lithium salt 

The desired compound was prepared according to the method of Example 57 f H 
NMR (DMSO-45) 8 10.40 (s, 1 H), 7.60 (d, 1 H, J= 7.9 Hz), 7.51 (d, 1 H, J= 8.5 Hz), 
7.46 (bs, 1 H), 7.22-6.83 (m, 9 H), 3.71-3.62 (m, 1 H), 3.60 (s, 2 H), 2.27 (s, 3 H), 
7940 2.23-1.86 (m, 8 H), 1.71-L64 (m, 1 H), 1.60-1.52 (m, 1 H); MS m/z 491 (M+ + 1, 100). 



7945 N-r4-N-(4'-methoxvphenylacetvnarninn-2-r2-rnethylphenvnben 7.nvnrnethionine lithium salt 
The desired compound was prepared according to the method of Example 57 1H 
NMR (DMSO-d 6 ) 8 7.67-7.63 (m, 2 H), 7.50-7.45 (m, 1 H), 7.26-7.09 (m, 6 H), 6.89- 
6.85 (m, 2 H), 6.81-6.77 (m, 1 H), 4.24-4.20 (m, 1 H), 3.77 and 3.74 (2s, 3 H total), 3.62 
and 3.39 (2s, 2 H total), 2.23-1.95 (m, 8 H), 1.89-1.78 (m, 1 H), 1.66-1.59 (m, 1 H); MS 

7950 m/z 507 (M++ 1, 100). 




H 



Example 542 




E xample 543 
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7955 N-r4-N-G -phenYlp m pionQvnamino-2-(2-methvlphenyi , )benzovllmethionine lithium salt 
The desired compound was prepared according to the method of Example 57 'H 
NMR (DMSO-</ 6 ) 8 10.17 (bs, 1 H), 7.60 (d, 1 H, 7= 7.9 Hz), 7.51 (d, 1 H, 7= 8.6 Hz), 
7.45 (bs, 1 H), 7.29-6.85 (m, 10 H), 3.71-3.65 (m, 1 H), 2.90 and 2.69 (2t, 2 H total, 7= 
7.9 Hz), 2.64 and 2.15 (2t, 2 H total, 7= 7.9 Hz), 2.17-1.83 (m, 8 H), 1.71-1.64 (m, 1 H), 

7960 1.59-1.53 (m, 1 H); MS m/z 491 (M+ + 1, 100). 




Example 544 

7965 N-r4-N-G-(2-methoxyphenynpropionoyl)amino-2-('2-methylphenvl > )benzoyllmethionine 

lithium salt 

The desired compound was prepared according to the method of Example 57 'H 
NMR (DMSO-rf 6 ) 5 10.10 (bs, 1 H), 7.59 (d, 1 H, 7= 7.9 Hz), 7.50 (d, 1 H, 7= 8.6 Hz), 
7.45 (bs, 1 H), 7.22-7.09 (m, 6 H), 6.96 (d, 1 H, 7= 7.9 Hz), 6.89-6.79 (m, 3 H), 3.78 
7970 and 3.76 (2s, 3 H total), 2.86 and 2.69 (2t, 2 H total, 7= 7.9 Hz), 2.59 and 2.07 (2t, 2 H 
total, 7= 7.9 Hz), 2.17-1.84 (m, 8 H), 2.71-2.63 (m, 1 H), 1.58-1.53 (m, 1 H); MS m/z 
521 (M++ 1, 100). 



7975 




SMe 



C0 2 H 



Example 548 

N-r4-N-benzyl-N-('thiazol-2-ylmethyl)aminomethvl-2-(2-methvlphenyl')benzoyl]methionine 

The desired compound was prepared according to the method of Example 158 l ¥l 
nmr (300 MHz, DMSO de): 8 8.09, d, 1H; 7.72, d, 1H; 7.66, d, 1H; 7.50, m, 2H; 7.38, 
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7980 m, 4H; 7.23, m, 4H; 7.14, m, 2H; 4.20, ddd, 1H; 3.89, s, 2H; 3.70, s, 2H; 3.68, s, 2H; 
2.09, m, 4H; 1.96, s, 3H; 1.63 - 1.90, m, 2H. MS (APCI(+)) 560 (MH+). Calc'd for 
C 3 iH 33 iN 3 O 3 S2*0.32H 2 O: C 65.84, H 6.00, N 7.43: Found: C 65.85, H 5.75, N 7.34 




Example 549 

N44-N-henzvl-N-rthiazol-5-v)me^^ 

The desired compound was prepared according to the method of Example 158 'H 
nmr (300 MHz, DMSO d 6 ): 6 12.45, bs, 1H; 9.03, s, 1H; 8.12, d, 1H; 7.79. s, 1H; 7.48, 
7990 dd, 2H; 7.35, m, 4H; 7.04 - 7.28, m, 6H4.21, ddd, 1H; 3.81, s, 2H; 3.61, s, 2H; 3.58, s, 
1H; 1.98 - 2.21, 5H; 1.96, s, 3H; 1.61 - 1.89, m, 2H. MS (APCI(+)) 560 (MH+). Calc'd 
forC 3 iH33iN 3 O3S2»0.78 H 2 0: C 64.89, H 6.07, N 7.32: Found: C 64.89, H 5.71, N 
7.29 

7995 




F 

Example 596 



N-f4-N-r4-fran5-pentafluoropheynvloxvcyclohexyl) aminomethvl-2-(2- 
methvlphenyDbenzovllmethionine 
8000 A solution of rrans-4-aminocylohexanol (3.03 g, 20.0 mmol) and 

diisopropylethylamine (7.4 mL, 42.0 mmol) in methylene chloride (30 mL) was treated with 
/-butyl dicarbonate (4.37 g, 20.0 mmol) over 5 minutes. The reaction stirred overnight at 
room temperature and was washed with 1 M HC1, 5% NaHCC»3, and brine to give the Boc- 
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amine in nearly quantitative yield. A portion of this product (215 mg, 1.0 mmol) was 
8005 combined with hexafluorobenzene (223 mg, 1.2 mmol) and 15<rown-5 (44 mg, 0.2 mmol) 
in DMF (3 mL) at room temperature. NaH (60% in oil, 4.4 mg, 1.2 mmol was added and 
stirred overnight. Standard aqueous workup provided 149 mg of the protected 
pentafluorophenyl ether which was treated with excess TFA in methylene chloride, stripped 
to dryness, and reductively alkylated and saponified in a manner analogous to Example 158 
8010 to provide 160 mg of the title compound. MS m/e 635 (M-H)~. ! H NMR (CDC1 3 , 300 

MHz) 5 1.5 (m, 4H), 1.79 (m, 1H), 2.05 (m, 12H), 2.81 (m, 1H), 4.05 (m, 4H), 6.25 (m, 
1H), 6.81 (m, 2H), 7.1-7.7 (m, 7H). 



8015 




Example 598 

Ar-f4-(//-2-phenethvl-A^-butanesulfonylaminomethyn-2-(2- 
methylphenyDbenzoyl] methionine 
8020 The desired compound was prepared according to the method of Example 157. *H 

(300MHz, DMSO-d6, 8) 7.62 (1H, d, J=7Hz), 7.52 (1H, dd, J=7&2Hz), 7.20-7.10 (10H, 
m), 7.14 (1H, bd, J=7Hz), 4.65 (2H, bs), 3.76 (1H, m), 3.00 (2H, m), 2.78 (2H, m), 
2.25-2.00 (5H, m), 1.99 (3H, s), 1.90-1.70 (4H, m), L62 (2H, m), 1.37 (2H, m), 0.92 
(3H, t, J=8Hz). m/e (ESI) 595 (MH") Anal.calc. for C32H39LiN2O5S2*0.50 H2O C 
8025 62.83, H 6.59, N 4.38 Found C 62.59, H 6.59, N 4.44 




Example 604 
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N-[4-f2-cvclohexvlerhan-l-ol-2-vlaminomethvn-2-('2-methvlpb envl^benzovl1methionine 
8030 Lithium Salt 

The desired compound was prepared according to the method of Example 158. 
NMR (DMSO-d6, 300 MHz) 8 7.48 (d, 7=8 Hz, 1H), 7.37 (dd, 7=8, 1 Hz, 1H), 7.20-7.08 
(m, 4H), 6.90 (m, 1H), 4.40 (t, 7=5 Hz, IH), 3,82-3.65 (m, 3H), 3.46 (m, 1H), 3.31 (m, 
1H), 2.28-2.12 (m. 2H), 2.02-1.80 (m. 7H), 1.77-1.37 (m, 8H), 1.18-0.92 (m, 5H); Anal. 
8035 Calcd for C28H37LiN2<>4SM.35 H2O: C, 63.58; H, 7.57; N, 5.30. Found: C, 63.55; H, 
7.31; N, 4.89. 




8040 Example 605 

N-f4-(N-benzvl-N-f2-cvclohexvlethvnaminomethvn-2-(2-methvlphenvnbenzov nmethionine 

Lithium Salt 

The desired compound was prepared according to the method of Example 158. MS 
(CI/NH3) m/z: (M-H)- 571; l H NMR (DMSO-d6, 300 MHz) 8 7.50 (d, 7=8 Hz, 1H), 7.38- 
8045 7.12 (m, 10H), 6.92 (d, 7=6 Hz, 1H), 3.69 (m, 1H), 3.56 (s, 2H), 3.53 (s, 2H), 2.38 (t, 
7=7 Hz, 2H), 2.15-1.95 (m, 4H), 1.91 (s, 3H), 1.58-1.42 (m, 7H), 1.38-1.02 (m, 7H), 
0.81-0.68 (m, 2H); Anal. Calcd forC35H43LiN203S»1.75 H2O: C, 68.89; H, 7.68; N, 
4.59. Found: C, 68.85; H, 7.44; N, 4.37. 

8050 




Example 607 
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N-r4-rN-2-cvclnhp.yylft thvlaminome .th v n-2-('2-methvlDhenvnben7ovll mpfhinnine 

Trifluoroacetate Salt 

8055 The desired compound was prepared according to the method of Example 158. MS 

(CL/NH3) m/z: (M+H)+ 483; *H NMR (DMSO-d6, 300 MHz) 8 8.09 (m, 1H), 7.49-7.42 
(m, 2H), 7.26 (m, 1H), 7.16-6.98 (m, 3H), 4.14 (m, 1H), 4.11 (s, 2H), 2.87-2.80 (m, 
2H), 2.11-1.90 (m, 5H), 1.86 (s, 3H), 1.78-1.47 (m, 7H), 1.45-1.37 (m, 2H), 1.26-1.00 
(m, 4H), 0.87-0.72 (m, 2H); Anal. Calcd for C28H38N203S«C2HF3C>2*1.45 H2O: C, 

8060 57.76; H, 6.93; N, 4.49. Found: C, 57.69; H, 6.51; N, 4.48. 




Example 608 

8065 N-r4-(N-f2-cvclohexvlethvlVN-methylaminomethvl')-2-r2-methylphenvl')benzovllmethionine 

Lithium Salt 

The desired compound was prepared according to the method of Example 158. MS 
(CI/NH3) m/z: (M+H)+ 497; *H NMR (DMSO-d6, 300 MHz) 5 7.49 (d, 7=8 Hz, 1H), 
7.32 (dd, 7=8, 1 Hz, 1H), 7.25-7.06 (m, 4H), 6.93 (d, 7=6 Hz, 1H), 3.73-3.64 (m, 1H), 
8070 3.49 (s, 2H), 2.32 (t, 7=7 Hz, 2H), 2.15 (m, 1H), 2.12 (s, 3H), 2.06-1.80 (m, 3H), 1.92 
(s, 3H), 1.74-1.50 (m, 7H), 1.35-1.05 (m, 7H), 0.90-0.76 (m, 2H); Anal. Calcd for 
C29H39LiN2O3S»1.05 H2O: C, 66.78; H, 7.94; N, 5.37. Found: C, 66.81; H, 7.75; N, 
5.07. 

8075 




Example 609 
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N44-fN-acetvl-N-f2^yc1ohCTYl^ 

Lithium Salt 

8080 The desired compound was prepared according to the method of Example 607 . The 

resultant amine was reacted with acetic anhydride - lithium carbonate under Schotten- 
Baumann conditions; MS (CI/NH3) m/z: (M-H)- 523; *H NMR (DMSO-d 6 , 300 MHz) 5 
7.59 minor conformer 7.53 major conformer (d, 7=8 Hz, 1H), 7.31 (d, 7=8 Hz, 1H), 7.25- 
7.14 (m, 3H), 7.07-6.96 (m, 2H), 4.63 minor conformer 4.57 major conformer (s, 2H), 

8085 3.80 (m, IH), 3.33-3.25 (m, 2H), 2.21-1.85 (m, 10H), 1.77-1.56 (m, 7H), 1.44-1.30 (m, 
3H), 1.25-1.07 (m, 4H), 0.95-0.83 (m, 2H); Anal. Calcd for C30H39LiN2O4S» 1 .45 H2O: 
C, 64.72; H, 7.59; N, 5.03. Found: C,. 64.75; H, 7.40; N, 4.71. 




8090 

Example 610 

N-r4-(N-( - N.N-dimethvlaminncarhonvn-N-r2-cvcloh exvlethvnaminomethyl)-2-(2- 

methvlphenvllbenzovllmethionine 
The compound resulting from Example 607 was treated with dimethyl carbamoyl 
8095 chloride under Schotten-Baumann conditions to yield the title compound. MS (CI/NH3) 
m/z: (M+H)+ 554; *H NMR (DMSO-d6, 300 MHz) 8 8. 18 (d, 7=8 Hz, 1H), 7.54 (d, 7=8 
Hz, 1H), 7.38 (dd, 7=8, 2 Hz, 1H), 7.29-7.13 (m, 4H), 4.40 (s, 2H), 4.28 (m, 1H), 3.13- 
3.06 (m, 2H), 2.80 (s, 6H), 2.29-2.06 (m, 5H), 2.02 (m, 3H), 1.94-1.62 (m, 6H), 1.47- 
1.15 (m, 7H), 0.96-0.84 (m, 2H); Anal. Calcd for C3lH43N3O4S«0.45 H2O: C, 66.27; H, 
8100 7.88; N, 7.48. Found: C, 66.37; H, 8.10; N, 6.88. 
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Example 611 

8105 N-r4-(N-(2-cvclohexvlethvn-N-methanesulfonvlaminomethvn-2-(2- 

methvlphenynbenzoyllmethionine Lithium Salt 
The compound resulting from Example 607 was treated with methanesulfonyl 
chloride under Schotten-Baumann conditions to yield the title compound. MS (CI/NH3) 
m/z: (M-H)- 559; *H NMR (DMSO-d6, 300 MHz) 8 7.54 (d, 7=8 Hz, 1H), 7.41 (d, 7=8 
8110 Hz, 1H), 7.25-7.13 (m, 4H), 6.97 (d, 7=7 Hz, 1H), 4.36 (s, 2H), 3.67 (m, 1H), 3.17-3.12 
(m, 2H), 2.96 (s, 3H), 2.17-1.91 (m, 6H), 1.70-1.48 (m, 9H), 1.31-1.04 (m. 6H), 0.82- 
0.69 (m, 2H); Anal. Calcd for C29H39LiN205S2»2.75 H2O: C, 56.52; H, 7.28; N, 4.55. 
Found: C, 56.72; H, 6.49; N, 3.92. 

8115 




Example 612 

N-f4-(N-benzenenesulfonvl-N-(2-cyclohexvlethyl')aminomethvlV2-r2- 
methvlphenynbenzoyllmethionine Lithium Salt 
8 1 20 The compound resulting from Example 607 was treated with benzenesulfony 1 

chloride under Schotten-Baumann conditions to yield the title compound. MS (CI/NH3) 
m/z: (M-H)" 621; l H NMR (DMSO-d6, 300 MHz) 6 7.86 (m, 1H), 7.72-7.59 (m, 4H), 
7.51 (d, 7=8 Hz, 1H), 7.36 (m, 1H), 7.26-7.07 (m, 4H), 6.96 (d, 7=6 Hz, 1H), 4.36 (s, 
2H), 3.66 (m, 1H), 3.10 (m, 2H), 2.16-1.92 (m, 5H), 1.70-1.40 (m, 7H), 1.30-0.99 (m, 
8125 6H), 0.90-0.61 (m, 5H); Anal. Calcd for C34H4lLiN205S2»1.25 H2O: C, 62.70; H, 6.73; 
N, 4.30. Found: 63.10; H, 6.72; N, 3.52. 
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8130 Example 613 

N-r4-(3-cvclohexvlpropan-2-ylaminomethyn-2-(2-methylphenyni^nzoyllniethionine 
The desired compound was prepared according to the method of Example 158 MS 
(CI/NH3) m/z: (M+H)+ 497; NMR (DMSO-d6, 300 MHz) 8 7.63 (m, 1H), 7.52-7.43 
(m, 2H), 7.25-7.04 (m, 4H), 4.06 (m, 1H), 3.97 (d, 7= 14 Hz, 1H), 3.89 (d, 7= 14 Hz, 
8135 1H), 2.85 (m, 1H), 2.17-1.94 (m, 5H), 1.94 (s, 3H), 1.84-1.52 (m, 7H), 1.50-1.02 (m, 

9H), 0.90-0.77 (m, 2H); Anal. Calcd for C29H40N2O3S»1.55 H2O: C, 66.39; H, 8.28; N, 
5.34. Found: 66.39; H, 7.89; N, 5.11. 



SMe 



OH 



■8140 

Example 614 

N-f4-(4-cyclohexylbutan-3-ylaminomethyn-2-(2-methylphenvl')benzoyllmethionine Lithium 

Salt 

The desired compound was prepared according to the method of Example 158 MS 
8145 (CI/NH3) m/z: (M+H)+ 51 1; *H NMR (DMSO-d6, 300 MHz) 8 7.48 (d, 7=8 Hz, 1H), 

7.36 (d, 7=6 Hz, 1H), 7.25-7.09 (m, 4H), 7.00-6.85 m, 1H), 3.80-3.65 (m, 3H), 2.42 (m, 
1H), 2.20-1.50 (m, 15H), 1.41-1.06 (m, 8H), 0.90-0.70 (m, 2H), 0.79 (t, 7=7 Hz, 3H); 
Anal. Calcd for C30H41L1N2O3SM.25 H2O: C, 66.83; H, 8.13; N, 5.20. Found: 66.86; 
H, 7.91; N, 4.93. 

8150 
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Example 615 

N-F4-(6-cvclohexvlhexan-5-ylarninomethvlV2-(2-methvlphenvnbenzovnmethionine Lithium 

8155 Salt 

The desired compound was prepared according to the method of Example 158 MS 
(CI/NH3) m/z: (M-H)- 537; l H NMR (DMSO-d6, 300 MHz) 8 7.47 (d, 7=8 Hz, 1H), 7.36 
(dd, 7=8, 1 Hz, 1H), 7.24-7.07 (m, 4H), 6.90 (m, 1H), 3.75-3.62 (m, 3H), 2.45 (m, IH), 
2.18-1.50 (m, 15H), 1.40-1.07 (m, 12H), 0.88-0.75 (m, 5H); Anal. Calcd for 

8160 C32H45LiN2O3S*1.05 H2O: C, 68.19; H, 8.42; N, 4.97. Found: 68.19; H, 8.25; N, 4.77. 




Example 616 

8165 N-f4-f 1.2-dicyclohexylethylanunomethyl')-2-(2-methylphenynbenzoyllmethionine Lithium 

The desired compound was prepared according to the method of Example 1 58 MS 
(CI/NH3) m/z: (M+H) + 565; *H NMR (DMSO-d6, 300 MHz) 5 7.47 (d, 7=8 Hz, 1H), 
7.36 (m, 1H), 7.23-7.12 (m, 4H), 6.91 (m, 1H), 3.77-3.63 (m, 3H), 2.30 (m, 1H), 2.15 
8170 (m, 1H), 2.03-1.85 (m, 6H), 1.80-1.40 (m, 12H), 1.30-0.65 (m, 15H); Anal. Calcd for 
C34H47LiN203S«2.25 MeOH: C, 67.05; H, 8.15; N, 4.60. Found: 67.37; H, 7.69; N, 
4.46. 
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8175 




Example 617 

N-f443-cvclohexylpropan-l-ol-2-vlaminomethvn-2-('2-methylphenvl)benzoyl]methionine 
The desired compound was prepared according to the method of Example 158 MS 
(CI/NH3) m/z: (M+H)+ 513; L H NMR (DMSO-d6, 300 MHz) 5 7.85 (m, 1H), 7.49 (d, 
8180 7=7 Hz, 1H), 7.42 (d, 7=7 Hz, 1H), 7.23-7.05 (m, 4H), 4.. 18-4. 12 (m, 2H), 3.92-3.84 
(m, 2H), 3.45 (m, 1H), 2.65 (m, 1H), 2.18-2.00 (m, 4H), 1.85-1.55 (m, 6H), 1.38-1.08 
(m, 10 H), 0.89-0.77 (m, 3H); Anal. Calcd for C29H40N2O4S«1.65 H2O: C, 64.21; H, 
8.05; N, 5.16. Found: 64.26; H, 7.64; N, 4.77. 

8185 




Example 618 

N-r4-(3-cvclohexvlpropan-l-ol-2-vlaminomethvl')-2-(2-methvlphenvnbenzoynmethionine 

Trifluoroacetate Salt 

8 190 The desired compound was prepared according to the method of Example 1 58 MS 

(CI/NH3) m/z: (M+H) + 513; l H NMR (DMSO-d6, 300 MHz) 8 7.85 (m, 1H), 7.49 (d, 
7=7 Hz, 1H), 7.42 (d, 7=7 Hz, 1H), 7.23-7.05 (m, 4H), 4.. 18-4. 12 (m, 2H), 3.92-3.84 
(m, 2H), 3.45 (m, 1H), 2.65 (m, 1H), 2.18-2.00 (m, 4H), 1.85-1.55 (m, 6H), 1.38-1.08 
(m, 10 H), 0.89-0.77 (m, 3H); Anal. Calcd for C29H40N2O4S»C2HF3O2' 1 .70 H2O: C, 

8195 56.64; H, 6.81; N, 4.26. Found: 56.67; H, 6.89; N, 4.11. 
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Example 619 

8200 N-f4-f2-cyclohexylprop-l-en-2-ylarmno^ 

Lithium Salt 

The desired compound was prepared according to the method of Example 158 MS 
(CI/NH3) m/z: (M-H)- 507; l H NMR (DMSO-d6, 300 MHz) 5 7.47 (d, 7=8 Hz, 1H), 7.32 
(m, 1H), 7.25-7. ,07 (m, 4H), 6.93 (m, 1H), 5.52 (ddd, 7=17, 10, 8 Hz, 1H), 5.05 (dd, 
8205 7=10, 2 Hz, 1H), 4.97 (dd, 7=17, 2 Hz, 1H), 3.77 (d, 7=15 Hz, 1H), 3.70 (m, 1H), 3.57 
(d, 7=15 Hz, 1H), 2.94 (m, 1H), 2.17-1.50 (m, 15H), 1.38-1.06 (m, 6H), 0.90-0.77 (m, 
2H); Anal. Calcd for C30H39LiN2O3S'1.90 H2O: C, 65.65; H, 7.86; N, 5.10. Found: 
65.64; H, 7.34; N, 4.80. 

8210 




Example 620 

N-[4-(3-cyclohexyl- 1 -ethylsulfonylpropan-2-vlaminomethvl)-2-(2- 
methylphenyDbenzoyllmethionine Lithium Salt 
8215 The desired compound was prepared according to the method of Example 1 58 MS 

(CI/NH3) m/z: (M+H)+589; l U NMR (DMSO-d6, 300 MHz) 8 7.52 (d, 7=8 Hz, 1H), 7.38 
(dd, 7=8, 1 Hz, 1H), 7.27-7.10 (m, 4H), 6.97 (m, 1H), 3.83-3.68 (m, 3H), 3.33 (m, 1H), 
3.20-3.07 (m, 3H), 2.97 (dd, 7=14, 5Hz, 1H), 2.28-1.81 (m, 8H), 1.78-1.08 (m, 16H), 
0.92-0.75 (m, 2H); Anal. Calcd for C3iH43LiN205S2»4.25 H2O: C, 55.46; H, 7.73; N, 
8220 4.17. Found: 55.43; H, 6.94; N, 4.03. 
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X S0 2 Et 

Example 621 

8225 N-r443-cvclQhexvl-l-ethvlsulfonylprnpan-2-vlaminomethvn-2-f2-methvlph envnbenzovn-2- 

amino-4-methanesulfonvlbutanoic acid Lithium Salt 
The desired compound was prepared according to the method of Example 158 MS 
(CI/NH3) m/z: (M-H)"619; l H NMR (DMSO-dfr 300 MHz) 5 7.53 (d, 7=8 Hz, 1H), 7.37 
(d, 7=8 Hz, 1H), 7.25-7.09 (m, 4H), 6.97 (m, IH), 3.78-3.65 (m, 3H), 3.25 (m, 1H); 
8230 3.21-2.91 (m, 4H), 2.80 (s, 3H), 2.28-1.07 (m, 21H), 0.92-0.84 (m, 2H); Anal. Calcd for 
C3iH43LiN207S2*1.25 H2O: C, 57.35; H, 7.06; N, 4.31. Found: 57.35; H. 7.03; N, 
4.11. 



SMe 



OH 




'S-tBu 



Example 622 

N-f4-(3-cvclohexyl- 1 -t-butvlthiopropan-2-ylaminomethyB-2-( 2- 
methylphenyObenzovllmethionine Lithium Salt 
The desired compound was prepared according to the method of Example 158 MS 
8240 (CI/NH3) m/z: (M+H)+584; *H NMR (DMSO-dfr 300 MHz) 5 7.7.47 (d, 7=8 Hz, 1H), 

7.37 (dd, 7=8, 1 Hz, 1H), 7.23-7.13 (m, 4H), 6.97 (m, 1H), 3.87-3.72 (m, 2H), 3.65 (m, 
1H), 2.63 (m, 1H), 2.18-1.77 (m, 8H), 1.74-1.00 (m, 24 H), 0.91-0.68 (m, 2H); Anal. 
Calcd for C33H47LiN2O3S2«4.50 EtOH: C, 59.39; H, 7.78; N, 4.70. Found: 59.65; H, 
7.43; N, 3.91. 

8245 
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^SPh 

Example 623 

N-f4-(3-cyclohexyl- 1 -phenylthiopropan^-ylaminomethyn^-l^- 
8250 methylphenyObenzoyl]methionine Lithium Salt 

The desired compound was prepared according to the method of Example 158 MS 
(CI/NH3) m/z: (M+H)+605; *H NMR (DMSO-d6, 300 MHz) 8 7.7.46 (d, 7=8 Hz, 1H), 
7.34-6.85 (m, 11H), 3.86-3.65 (m, 3H), 3.11 (dd, 7=13, 5 Hz, 1H), 2.87 (m, 1H), 2.67 
(m, 1H), 2.17-0.60 (m, 23H); Anal. Calcd for C35H43LiN2<>3S2«1.20 H2O: C, 66.47; H, 
8255 7.24; N, 4.43. Found: 66.43; H, 7.27; N, 4.49. 



Examples 626-668 and Examples 669-758 
Compounds 626-667, 669-722, and 723-727 were synthezised by reductive amination of the 
8260 compound described in Example 625, by the procedure described in Example 1 58 

Rl =Ph 



Example R3I4 MS (M+HY 

626 HS ^^ N - CH 2 419 

H 

627 >|^ S ^^N' CH2 475 




HO ^ N .CH 2 

H 



+ 



628 f 417 

HO^A N „CH 2 

H 



629 \ 431 

HO^A Kl .CH 2 
H 



630 445 
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HO H 
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HO 
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643 



a 



,CH 2 
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N 
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453 



479 



-391 - 




-392- 



WO 98/50029 



PCTAJS98/09296 




-393- 




-394- 




-395 - 




-397 - 



WO 98/50029 



PCT/US98/09296 



717 



718 




601 



.CH 2 



Ph-(CH 2 ) 4 ' "CH 2 



491 
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Rl =2-MeC6H 4 - 

Example ,BaLi MS (M+H)+ 



719 HO^^N'™ 2 461 

• HO Me 

720 f^. 459 

Me 

721 fV 0H 483 

^CH 2 

H 

724 / S ^l 513 




725 \ 549 



726 ° 623 



727 r^7\ HN 



' CH 2 506 
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8270 



Examples 748-758 were prepared by the procedure described in Example 57 

Rl =Ph 



Example 



BaLi 



MS (M+HY * 



748 



H 2 N^Y 



NH 



402 



749 



750 
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NH 



H 3 



O 



416 



416 



511 



752 
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755 
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Me 2 N 




MeO 
HO 

MeO 
MeO 



NH 



O 
,OMe 
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NH 



I O 



CQf 
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I 

Example 759 



f23)-2-N44-(^ -benzv]- A/v 3 - p vridvlaminomedwl)-2-(2Miiethvlp heny nbenzov l)aminn-4- 
8280 methanesulfonvlbutanoic acid . 

The desired compound was prepared according to the method of Example 157. ! H 
(300 MHz., DMSO ci 6 ): 8 J2.8, (1H, s), 8. 18, (IH, d J=8.Hz). 7.50 (2H, d, J=8Hz), 
7.38 - 7.09 (14H, m), 4.83 (2H, s), 4.78 (2H, s), 4.21 (1H, s), 2.91 (3H, s), 2.76 (1H, 
m), 2.02, (IH, m), 2.00, (3H, s), 1.85 (2IL m). MS (DCI - NH 3 ) m/z 572 (MH+); Anal 
8285 calcdforC32H33N 3 0 5 «lH20: C 65.18. H, 5.98. N.7.13 Found: C. 65.54; H, 5.73; 
N, 6.82. 




8290 Example 762 

Ar-r4-/^-Benzovl- J /V-2-cvclohRxvlethvlami nomethvl-2-f2-methvlphenvnbenzovnmethionine 

lithium salt 

The desired compound was prepared according to the method of Example 607. The 
resultant amine was reacted with benzoyl chloride - lithium carbonate under Schotten- 
8295 Baumann conditions. MS (CI/NH3) m/z: (M-H)- 585; *H NMR (DMSO-dfr 300 MHz) 8 
7.53 (m, IH), 7.45-7.32 (m, 6H), 7.25-7.08 (m, 4H), 6.94 (m, IH), 4.73-4.68 (m, 2H), 
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3.67-3.61 (m, 1H), 3.18-3.10 (m, 2H), 2.17-1.94 (m, 7H), 1.70-1.15 (m, 14H), 0.68- 
0.55 (m, 2H); Anal. Calcd for C35H4lLiN2O4S»1.80 H2O: C, 67.25; H, 7.19; N, 4.48. 
Found: C, 67.23; H, 6.78; N, 4.28. 

8300 




Example 763 

A^-f4-A^-t-Butvloxvcarhnn vl-M2-cvclohexvlethvlaminomethv1-2-f2- 
8305 methylphenvDbenzoyllmethionine lithium salt 

The desired compound was prepared according to the method of Example 607. The 
resultant amine was reacted with di-t-butyl dicarbonate under Schotten-Baumann conditions. 
MS (CI/NH3) m/z: (M-H)~ 58 1 ; *H NMR (DMSO-d6, 300 MHz) 57.51 (m, 1H), 7.3 1- 
6.93 (m, 6H), 4.41 (s, 2H), 3.69-3.61 (m, 1H), 3.25-3.13 (m, 2H), 2.14 (m, 1H), 2.02- 
8310 1.91 (m, 2H), 1.91 (s, 3H), 1.66-1.51 (m, 8H), 1.45-1.05 (m, 16H), 0.88-0.75 (m, 2H); 
Anal. Calcd for C23H45LiN2O5S»1.70 H2O: C, 64.00; H, 7.88; N, 4.52. Found: C, 
63.99; H, 7.49; N, 4.33. 



8315 




Example 764 

Pivalovloxvmethvl N-t4-N-( 3-Cv clohexvl- 1 -ethvlthiopropan-2-vlVAlmethvlaminornethv1-2- 
(2-methvlphenvnhe nzovll-methionine hydrochloride salt 
The desired compound was prepared by reaction of the compound resulting from 
8320 Example 763 under conditions described in Example 500, followed by treatment with 4N 
HC1 - dioxane. MS (CI/NH3) m/z: (M+H)+ 671; NMR (DMSO-d6, 300 MHz) 8 8.42 
(d, J=7.5 Hz, 1H), 7.65 (d, J=8.1 Hz, 1H), 7.55 (d, J=7.5 Hz, 1H), 7.49-7.42 (m, 1H), 
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7.26-7.06 (m. 3H), 5.73 (d. J=5.8 Hz. 1H). 5.65 (d, J=5.8 Hz, 1H). 4.29 (bis. 2H), 3.25- 
3.17 (m, IH), 3.04-2.97 (m, 1H). 2.86-2.77 (m, 1H), 2.24-2.02 (m. 6H), 1.94 (s, 3H), 
1.83-1.40 (m, 12H). 1.25-1.07 (m, 6H), 1.13 (s, 9H), 0.93-0.77 (m, 2H); Anal. Calcd for 
C37H55CIN2O5S2: C, 62.82; H, 7.84; N, 3.96. Found: C, 62.71; H, 8.03; N, 3.90. 




SMe 



N C0 2 Li 
Me 



8330 F x ample 765 

A/-r4-/V-f3-rvrlnhexvl-l-ethvlthioprooaP -^.-vlVA/-methv1aminornethvl-2-(2- 

methvlphenv1)lv-n7.ovn-^- methvlmethionine lithium salt 
The desired compound was prepared according to the method of Example 158. MS 
(CI/NH3) m/z: (M-H)- 569; lH NMR (DMSO-d6, 300 MHz) 8 7.38 (d, J=7.8 Hz, 1H), 
8335 7 24-7.04 (m, 6H), 4.53-4.45 (m, 1H). 3.85-3.67 (m, 2H), 2.67-2.59 (m, 2H), 2.50-2.38 
(m 5H), 2.18-1.92 (m, 5H), 1.87 (s, 3H), 1.70-1.05 (m, 17H), 0.93-0.72 (m, 2H); Anal. 
Calcd for C 32 H45LiN2O3S2-1.20 H 2 0: C, 64.23; H, 7.98; N, 4.68. Found: C, 64.27; H, 

7.97; N, 4.66. 



8340 




Example 766 

A/.r4.^-f3-Cvclnhp.xvl-1-cvclo^xvlthionrop? n-9-vn-/V-methvlaminomethyl-2-(2- 
mp.thvlphenvnhftnzovllme thinninft lithium salt 
8345 The desired compound was prepared according to the method of Example 158. MS 

(CI/NH3) m/z: (M-H)" 609; *H NMR (DMSO-d6, 300 MHz) 8 7.48 (d, J=7.7 Hz, 1H), 
7.34 (m, 1H), 7.21-7.06 (m, 4H), 6.96-6.88 (m, 1H), 3.83-3.66 (m, 3H), 2.64-2.54 (m, 
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2H), 2.15-1.90 (m, 4H), 1.90 (s, 3H), 1.87-1.02 (m, 26H), 0.87-0.75 (m, 2H); Anal. 
Calcd for C35H49UN2O3S2M.O5 H2OI.6O TFA: C, 56.08; H, 6.49; N, 3.42. Found: C. 
8350 56.05; H, 6.50; N, 3.49. 




Example 767 

8355 A^-r4-Af-(3-Cvclohexvl-1- f2-methvlphenvnthiopropan-2-vn-A/-methvlaminomethvl-2-(2- 

methvlphenvnhenz ovllmethionine lithium salt 
The desired compound was prepared according to the method of Example 158. MS 
(CI/NH3) m/z: (M-H)- 617; *H NMR (DMSO-d6, 300 MHz) 6 7.45 (d, J=7.8 Hz, 1H), 
7.32-6.85 (m, 10H), 3.82-3.64 (m. 3H), 3.06 (dd, J=12.5, 4.4 Hz, 1H), 2.88-2.78 (m, 
8360 1H), 2.74-2.62 (m, 1H), 2.23 (s, 3H), 2.16-2.08 (m, 2H), 1.97-1.90 (m, 2H), 1.92 (s, 
3H), 1.85-0.98 (m, 14H), 0.90-0.63 (m, 2H); Anal. Calcd for C36H45UN2O3S2-1.0 
H2O: C, 67.16; H, 7.51; N, 4.35. Found: C, 67.17; H, 7.30; N, 4.24. 




Example 769 

A^-r4-^-(^-phenvl-A^-benzenesulfonvlarriin omethvn-2-r2-methvlphenvnbenzovllmethionine 

lithium salt 

The desired compound was prepared according to the method of Example 157. 
8370 lH(CD 3 OD): 5 7.6-7.7 (2H, m); 7.5-7.6 (2H, m); 7.3-7.4 (1H, m); 7.3-7.1 (10H, m); 
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6.9-7.1 (2H, m); 4.9 (2H, s); 4.1-4.3 (1H, m); 2.1-1.5 (10H, m). ESI(-)/MS: 587(M-Li); 
407. 




8375 

Example 770 

/V_r4_N.(;V-phenyl-jV-toluenesulfonyla 

lithium salt 

The desired compound was prepared according to the method of Example 157. 
8380 ^(CDsOD): 5 7.6-7.7 (2H, m); 7.5-7.6 (2H, m); 7.3-7.4 (1H, m); 7.3-7.1 ( 10H, m); 

6.9-7.1 (2H, m); 4.9 (2H, s); 4.1-4.3 (1H, m); 2.4 (3H, m); 1.5-2.1 (10H, m). ESI(-)/MS: 
601(M-Li);421 




8385 

Example 779 

A/-[4-A/-fA/-phenyl-A^-f3-methoxvbenzynaminomethvn-2-f2- 
methylphenynbenzovllmethionine lithium salt 
The desired compound was prepared according to the method of Example 157. 
8390 ^(MeOH-d^): 8 7.6-7.7 (1H, d); 7.3-7.4 (1H, d); 7.0-7.3 (8H, m); 6.6-6.85 (6H, m); 
4.7 (2H, s); 4.65 (2H, s); 4.18-4.3 (1H, m); 3.65 (3H, s); 1.5-2.2 (10H, m). ESI(-)/MS: 
567(M-Li);447;366;281. 
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Example 780 

Air4-Ai(Al phenvl-Af-(4-rt^ 

benzoyllmethionine lithium salt 
The desired compound was prepared according to the method of Example 1 57. 
!H(MeOH-d4): 5 7.8-7.95 (4H, m); 7.5-7.6 (1H, d), 7.3-7.4 (1H, d); 7.1-7.3 (7H f m); 
6,95-7.1 (3H, m); 4.9 (2H, s); 4.1-4.22 (1H, m); 1.7-2.1 (10H, m); 1.5-1.7 (1H, m). 
ESI(-)/MS: 655(M-Li); 475. 431. 




Example 781 

Air4-AirAlphenvl-Al(4 -^ 

lithium salt 

The desired compound was prepared according to the method of Example 157. 
lH(MeOH-d4): 5 7.6-7.7 (1H, d); 7.3-7.4 (1H, d); 7.18-7.30 (6H, m); 7.0-7.2 (4H, m); 
6.6-6.78 (4H, m); 4.71 (2H, s); 4.64 (2H, s); 4.2-4.3 (1H, m); 1.55-2.2 (10H, m). ESI(- 
)/MS: 571(M-Li);367, 255. 
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8425 




SMe 



C0 2 Li 



8415 

Example782 

A/ , -f4-^-W-phenvl-A^-( , 4-trifluoromethylbenzvnatrunomethylV2-f2-methylph^ 

henzoyllmethionine lithium salt 
The desired compound was prepared according to the method of Example 157. 
8420 lH(MeOH-d4): 8 7.55-7.7 (3H, m); 7.3-7.5 (3H, m); 7.2-73 (3H, m); 7.0-7. 18 (4H, m); 
4.8 (4H, d); 4.18-4.3 (1H, m); 1.6-2.2 (10H, m). 
ESI(-)/MS: 605(M-Li); 367; 283. 



SMe 




| O fi^T N C0 2 H 

O 

Example 784 

N-[4-Nft-Butylcarbazatocarbonylmethynamino-2-phenylbenzoyllmethionine 
The desired compound was prepared according to the method of Example 57, except 
NButylcarbazatocarbonylmethyl bromide was used as the alkylating agent. 'H nmr (300 
8430 MHz, DMSO-d 6 ): 8 9.79 (s, 1 H), 8.85 (s, 1 H), 8.12 (d, 1 H), 7.47-7.29 (m, 6 H), 6.65 
(br d, 1 H), 6.56 (d, 1 H), 6.43 (t, 1 H), 4.30 (m, 1 H), 3.81 (d, 2 H), 2.32 (m, 2 H), 2.05 
(br s, 6 H), 1 .90 (m, 2 H), 1 .47 (s, 9 H). MS (APCI +) m/e 5 17 (M+H)+. 
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8435 Example 806 

N-f4-(l-ethoxvcarbonylpiperidin-4-vlarrrinomem^^ 

lithium salt 

The desired compound was prepared according to the method of Example 158 1 H 
nmr (300 MHz, DMSO-d 6 ): 8 7.48 (d, 1 H), 7.38 (dd, 1 H), 7.26-7.10 (m, 5 H), 6.90 (m, 
8440 1 H), 4.00 (q, 2 H), 3.88-3.73 (m, 4 H), 3.66 (m, 1 H), 2.85 (m, 2 H), 2.56 (m, 1 H), 

2.18 (m, 2 H), 2.00 (m, 5 H), 1.92 (br s, 3 H), 1. 80 (m, 1 H), 1.76 (m, 1 H), 1.68 (m, 1 
H), 1.58 (m, 1 H), 1.16 (t, 3 H). MS (ESI -): m/e 526 (M-H)-. 




Example §30 

^V-r4-fA^-f3-methylthio-l-carboxyprop-2-yl)aminocarbonyl)-2-phenylbenzoynmethionine 
The desired compound was prepared according to the method of Example 45 1 . l H 
NMR (d 6 -DMSO): 5 1.64-1.91 (comp, 2 H), 1.93 (s, 3 H), 1.98-2.22 (comp, 10 H), 2.46- 
8450 2.62 (comp, 2 H), 4.18-4.28 (m, 1 H), 4.49-4.58 (m, 1 H), 7.14-7.26 (comp, 4 H), 7.58 
(d, J= 7.8 Hz, 1 H), 7.74-7.79 (br s, 1 H), 7.96 (dd, 7= 1.7, 7.8 Hz, 1 H), 8.24-8.32 (br, 
1 H), 8.74 (d, 7= 7.4 Hz, 1 H), 12.50-12.93 (br, 2 H). LRMS (ESI"): 517 (M-l)\ 
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Example 831 

A/44-A/-ffuran-2-vlmethvlVA/-i^nprnpvlaminnmethvl-2-r2-methvlph envnbenzovllmethionine 

lithium salt 

The desired compound was prepared according to the method of Example 158. 'H 
8460 NMR (d 6 -DMSO): 8 1.00 (d, 7= 6.6 Hz, 6 H), 1.50-1.63 (m, 1 H), 1.63-1.76 (m, 1 H), 
1.77-2.18 (comp, 8 H), 2.89 (sept, 7= 6.6 Hz, 1 H), 3.56 (s, 2 H), 3.63 (s, 2 H), 3.66- 
3.80 (br, 1 H), 6.23 (d, 7= 2.9 Hz, 1 H), 6.35 (dd, 7= 1.8, 3.3 Hz, 1 H), 6.93 (d, 7= 6.2 
Hz, 1 H), 7.10-7.26 (br comp, 4 H), 7.37 (d, 7= 8.1 Hz, 1 H), 7.48 (d, 7= 7.7 Hz, 1 H), 
7.53 (dd, 7= 0.7, 1.8 Hz, 1 H). LRMS (ESI-): 493 (M-l);. 

8465 




Example 832 

yV.r4-/V.rfuran-3-vlrnethvlVN-isoprnpvlaminornethvl-2-f2-m ethvlphenvnhenzovllmethionine 

g470 lithium salt 

The desired compound was prepared according to the method of Example 158. 'H 
NMR (d 6 -DMSO): 6 1.00 (d, 7= 6.6 Hz, 6 H), 1.49-1.76 (comp, 2 H), 1.76-2.19 (comp, 8 
H), 2.88 (sept, 7= 6.6 Hz, 1 H), 3.37 (s, 2 H), 3.57 (s, 2 H), 3.68-3.78 (br, 21 H), 6.36 
(s, 1 H), 6.93 (d, 7= 6.2 Hz, 1 H), 7.08-7.26 (comp, 4 H), 7.39 (d, 7= 8.1 Hz, 1 H), 7.48 

8475 (d, 7= 7.6 Hz, 1 H), 7.52-7.57 (comp, 2 H). LRMS (ESI"): 493 (M-l)-. 
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Example 833 

8480 Air4-A^benzyl-A^3-methoxyphenylamino 

lithium salt 

The desired compound was prepared according to the method of Example 157. 1 H 
NMR (d 6 -DMSO): 8 1.48-2.10 (comp, 10 H), 3.60 (s, 3 H), 3.64-3.74 (br, 1 H), 4.69 (s, 
2 H), 4.75 (s, 2 H), 6.15-6.18 (br comp, 2 H), 6.20 (d, J= 1.9 Hz, 1 H), 6.29 (dd, J= 2.3, 
8485 9.2 Hz, 1 H), 6.90-7.03 (comp, 3 H), 7.08-7.34 (comp, 9 H), 7.50 (d, J= 7.7 Hz, 1 H). 
LRMS(ESI-):467(M-1)-. 




8490 Example 834 

A^-r4-N.yV-diben7.vlarninomethyl- 2-phenvlbenzovl1methionine lithium salt 
The desired compound was prepared according to the method of Example 158. l H 
NMR (d 6 -DMSO): 8 1.74-1.95 (comp, 2 H), 1.99 (s, 3 H), 2.15-2.34 (comp, 2 H), 4.17- 
4.37 (comp, 6 H), 7.21-7.55 (comp, 14 H), 7.60-7.75 (comp, 4 H), 8.57 (d, J= 7.8 Hz, 1 
8495 H). LRMS (CI+): 539 (M+l)+. 
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Example 835 



8500 A^4-A^(2-phenvlethylVAMsopropylaminomethvI-2-(2-mem^ 



The desired compound was prepared according to the method of Example 158. 'H 
NMR (d 6 -DMSO): 5 0.94 (d, 7= 6.3 Hz, 6 H), 1.50-1.77 (comp, 2 H), 1.77-2.20 (comp, 8 
H), 2.56-2.66 (comp, 4 H), 2.92 (sept, 7= 6.3 Hz, 1 H), 3.66 (s, 2 H), 3.70-3.81 (br, 1 
8505 H), 6.94 (d, 7= 5.9 Hz, 1 H), 7.07-7, .26 (comp, 9 H), 7.32 (d, 7= 7.7 Hz, 1 H), 7.46 (dd, 
7= 1.8, 7.7 Hz, 1 H). LRMS (ESI-): 517 (M-l)\ 



The desired compound was prepared according to the method of Example 157. 'H 
NMR (d 6 -DMSO): 8 1.48-1.74 (br comp, 2 H), 1.86-2.08 (br comp, 8 H), 3.62-3.74 (br, 1 
8515 H), 4.83 (s, 2 H), 4.89 (s, 2 H), 6.92-7.03 (br, 1 H), 7.04-7.38 (comp, 1 1 H), 7.52 (d, 7= 
8.1 Hz, I H), 8.22 (s, 2 H), 8.42 (s, 1 H). LRMS (ESI"): 539 (M-l)-. 



lithium salt 




8510 



Example 836 

A^-f4-N-benzyl-N-pyrirmdin-5-ylaimnomethyl-2-(2-methylphenynbenzoyl1methioiiine 

lithium salt 
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CO, 

^ N, 





8520 



8525 



8530 



8535 



8540 



Example 837 
AM4-Aiqj-benzodiox-5-vlVAlpvrim^ 

henzovllmethionine lithium salt 
The desired compound was prepared according to the method of Example 157. 
NMR (d 6 -DMSO): 8 1.46-1.76 (br comp, 2 H), 1.84-2.05 (br comp, 8 H), 3.56-3.67 (br, 1 
H), 4.71 (s, 2 H), 4.86 (s, 2 H), 6.77 (dd, J= 1.6, 7.8 Hz, 1 H), 6.83-6.88 (comp, 2 H), 
6.90-6.98 (br comp, 2 H), 7.0 (s, 1 H), 7.07-7.24 (br comp, 3 H), 7.33 (dd, 7= 1.9, 8.1 
Hz, 1 H), 7.51 (d, 7= 7.7 Hz, 1 H), 8.23 (s, 2 H), 8.42 (s, 1 H). LRMS (ESI"): 583 (M- 
D-. . 



Example 838 

//.[4.A/-n.3-benzodiox-5-ylVN-pyridizin-2-ylaminomethvl-2-(2-methylphenyl) 

benzoyllmethionine lithium salt 
The desired compound was prepared according to the method of Example 157. 'H 
NMR (d 6 -DMSO): 8 1.49-1.72 (comp, 2 H), 1.88-2.06 (comp, 8 H), 3.60-3.71 (br, 1 H), 
4.75-4.80 (br, 2 H), 4.90 (s, 2 H), 5.96 (s, 2 H), 6.75 (dd, J= 1.7, 7.8 Hz, 1 H), 6.80- 
6.83 (comp, 2 H), 6.90-6.96 (comp, 3 H), 7.05-7.22 (br, 3 H), 7.29 (dd, J= 1.7, 8.2 Hz, 
1 H), 7.49 (d, /= 7.8 Hz, 1 H), 7.80 (d, /= 2.4 Hz, 1 H), 8.03-8.09 (comp, 2 H). 
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Example 839 

^-[4-rA/-henzvl-/V-r2-methnxvphenvnaminomet hvlV2-f2-methvlphenvnbenzovl1methionine 

8545 lithium salt 

The desired compound was prepared according to the method of Example 157. l H 
NMR (d 6 -DMSO): 5 1.47-1.75 (comp, 2 H), 1.76-2.05 (comp, 8 H), 3.66-3.77 (br, 1 H), 
3.83 (s, 3 H), 4.22 (s, 2 H), 4.26 (s, 2 H), 6.68-6.74 (m, 1 H), 6.81-6.98 (comp, 4 H), 
7.02-7.08 (br, 1 H), 7.10-7.37 (comp, 9 H), 7.44 (d, J= 7.8 Hz, 1 H). 

8550 




Example 840 

A/-[4-fA/-henzvl-N-(4-methoxvphepynflminometh ylV2-(2-methvlnhenvl1benzovllmethionine 
8555 lithium salt 

The desired compound was prepared according to the method of Example 157. 'H 
NMR (d 6 -DMSO): 5 1.49-1.62 (m, 1 H), 1.62-1.75 (m, 1 H), 1.78-2.08 (comp, 8 H), 3.61 
(s, 3 H), 3.64-3.76 (br, 1 H), 4.58 (s, 2 H), 4.64 (s, 2 H), 6.62-6.74 (comp, 4 H), 6.89- 
6.96 (m, 1 H), 7.01 (s, 1 H), 7.08-7.33 (comp, 9 H), 7.47 (d, /= 7.8 Hz, 1 H). 

8560 
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C0 2 Li 



SMe 



O 



Example 841 



A^-r4-fAr-benzvl-A^-r4-ace tvlphenvnaminomethvlV2-(2-methv1phenvnbenzovllmethinnine 



The desired compound was prepared according to the method of Example 157. 'H 
NMR (d 6 -DMSO): '8 1.48-1.63 (m, 1 H), 1.63-1.75 (m, 1 H), 1.78-2.10 (comp, 8 H), 2.38 
(s, 3 H), 3.66-3.76 (br, 1 H), 4.82 (s, 2 H), 4.88 (s, 2 H), 6.74 (d, /= 8.8 Hz, 2 H), 6.95 
(d, /= 6.1 Hz, 1 H), 7.02 (s, 1 H), 7.08-7.36 (comp, 9 H), 7.52 (d, J= 8.1 Hz, 1 H), 7.72 
8570 (d, 7= 8.8 Hz, 2 H). 



^-f4-(^-benzvl-^-(3-nitrophenvnarninomethvn-2-r2-m ethvlphenvnhenzovl1methionine 



The desired compound was prepared according to the method of Example 157. 'H 
NMR (d 6 -DMSO): 8 1.49-1.76 (comp, 2 H), 1.77-2.08 (comp, 8 H), 3.67-3.76 (br, 1 H), 
4.85 (s, 2 H), 4.90 (s, 2 H), 6.92-7.01 (br, 1 H), 7.05-7.43 (comp, 14 H), 7.53 (d, J= 7.8 



8565 



lithium salf 




Example 842 



lithium salt 



8580 Hz, 1 H). 
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Example 843 
8585 Air44A^benzvl-Al(4-nitrophenvnamm 

lithium salt 

The desired compound was prepared according to the method of Example 157. 'H 
NMR (d 6 -DMSO): 5 1.48-1.62 (m, 1 H), 1.62-1.74 (m, 1 H), 1.76-2.10 (comp, 8 H), 
3.64-3.73 (br, 1 H), 4.90 (s, 2 H), 4.95 (s, 2 H), 6.82 (d, J= 9.5 Hz, 2 H), 6.94 (d, J= 6.1 
8590 Hz, 1 H), 7.02 (s, 1 H), 7.08-7.38 (comp, 9 H), 7.53 (d, J= 7.8 Hz, 1 H), 8.00 (d, J= 9.5 
Hz, 2 H). 




O 



8595 Example 844 

A/-[4-N-fN-benzyl-N-(2-acetylphenvnaniinomethvlV2-(2-methylphenyl')benzoyllmethionine 

lithium salt 

The desired compound was prepared according to the method of Example 157. l H 
NMR (d 6 -DMSO): 8 1.45-1.70 (br comp, 2 H), 1.86-2.04 (comp, 8 H), 2.60 (s, 3 H), 
8600 3.56-3.66 (br, 1 H), 4.21 (app s, 4 H), 6.82-6.94 (br comp, 2 H), 6.99 (t, J= 7.4 Hz, 1 
H), 7.08 (d, J= 7.7 Hz, 1 H), 7.16-7.34 (comp, 10 H), 7.39 (dd, J= 1.9, 7.7 Hz, 1 H), 
7.45 (d, J= 8.0 Hz, 1 H). 
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8605 




Example 845 

AM4-Al(Albenzvl-Al(3-ac^ 

. lithium salt 

The desired compound was prepared according to the method of Example 157. *H 
8610 NMR (d 6 -DMSO): 5 1.48-1.74 (br comp, 2 H) t 1.85-2.08 (comp, 8 H), 2.43 (s, 3 H), 
3.62-3.74 (br, 1 H), 4.78 (s, 2 H), 4.84 (s, 2 H), 6.90-7.04 (comp, 2 H), 7.07-7.36 
(comp, 13 H), 7.51 (d, /= 7.8 Hz, 1 H) 



8615 




Example 846 

AW-A^(A^benzyl-W-(2-chto 

lithium salt 

The desired compound was prepared according to the method of Example 157. 1 H 
8620 NMR (d 6 -DMSO): *H NMR (d 6 -DMSO): 8 1.46-1.64 (br comp, 2 H), 1.76-2.03 (comp, 8 
H), 3.15-3.19 (br, 1 H\ 4.23 (s, 2 H), 4.26 (s, 2 H), 6.84-7.47 (comp, 16 H). 




8625 Example 847 
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8630 



A/.[4-/V-(N-benzvl-A^-(3-^hlnrnphenvl^aminomethvlV242-mP t^Ylphenvnbenzovnmethionine 

lithium salt 

The desired compound was prepared according to the method of Example 157. 
NMR"(d 6 -DMSO): 5 1.48-1.75 (br comp, 2 H), 1.88-2.10 (comp, 8 H), 3.64-3.75 (br, 1 
H), 4.74 (s, 2 H), 4.79 (s, 2 H), 6.57-6.66 (comp, 3 H), 6.90-7.36 (comp, 12 H), 7.52 (d, 
/= 7.7 Hz, 1 H). 




SMe 



N C0 2 Li 
H 



8635 Example 848 

A^-r4-^-( , Af-benzvl-yV-( , 4-chlorophenvnaminnmethvlV2-f2 -methvlphenvnhenzovl1methionine 

lithium salt 

The desired compound was prepared according to the method of Example 157. l H 
NMR (d 6 -DMSO): 6 1.47-1.76 (br comp, 2 H), 1.89-2.10 (comp, 8 H), 3.65-3.77 (br, 1 
8640 H), 4.71 (s, 2 H), 4.77 (s, 2 H), 6.62-6.89 (comp, 2 H), 6.90-7.34 (comp, 13 H), 7.5 1 (d, 
J= 7.8 Hz, 1 H). 




SMe 



N C0 2 Li 



8645 Example 849 

A^-r4-(N-benzvl-^-f2-nitrophenvnaminomethvn-2-f2-methvlphen vnhenzovllmethionine 

lithium salt 

The desired compound was prepared according to the method of Example 157. l H 
NMR (d6-DMSO): 8 1.46-1.71 (br comp, 2 H), 1.86-2.20 (br comp, 8 H), 3.58-3.70 (br, 1 
8650 H), 4.25 (s, 2 H), 4.27 (s, 2 H), 6.85-6.95 (br, 1 H), 6.98-7.36 (comp, 12 H), 7.45 (d, J 
= 7.8 Hz, 2 H), 7.75 (dd, J = 1.7, 8.2 Hz, 1 H). 
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Example 850 

A^-f4-W-benzyl-yV-(2-methylthiophenvnaminomethyl'>-2-('2- 
methylphenyDbenzoyllmethionine lithium salt 
The desired compound was prepared according to the method of Example 1 57. 1 H 
NMR (d 6 -DMSO): 8 1.48-1.72 (br comp, 2 H), 1.86-2.03 (br comp, 8 H), 2.40 (s, 3 H), 
3.58-3.68 (br, 1 H), 4.09 (s, 2 H), 4.13 (s, 2 H), 6.83-6.91 (br, 1 H), 6.95-7.31 (comp, 
1 1 H), 7.33-7.44 (comp, 4 H). 




Example 851 

//-r4-r//-hen7.vl-^-r 3-methvlthiophenvnaminomethvn-2-r2- 
methvlphenvllbenzovll methionine lithium salt 
The desired compound was prepared according to the method of Example 157. 1 H 
NMR (d 6 -DMSO): >H NMR (d 6 -DMSO): 8 1.48-1.72 (br comp, 2 H), 1.89-2.09 (br comp, 
8 H), 2.27 (s, 3 H), 3.62-3.71 (br, 1 H), 4.71 (s, 2 H), 4.77 (s, 2 H), 6.45-6.49 (comp, 3 
H), 6.91-7.35 (comp, 12 H), 7.50 (d, J = 8.1 Hz, 1 H). 
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8675 Example 852 

^-r4-(A^-ben7vl-//-(4-methvlthiophenynaminome thvlV2-f2- 
methylphcnvnhenzovllmethionine lithium salt 
The desired compound was prepared according to the method of Example 1 57. 1 H 
NMR (d 6 -DMSO): 5 1.45-1.74 (br comp, 2 H), 1.88-2.08 (br comp, 8 H), 2.33 (s, 3 H), 
8680 3.58-3.67 (br, 1 H), 4.70 (s, 2 H), 4.76 (s, 2 H), 6.64 (d, J = 8.8 Hz, 2 H), 6.88-6.94 (br, 
1H), 7.00 (s, 1 H), 7.10 (d, J = 8.8 Hz, 2 H), 7.16-7.34 (comp, 9 H), 7.50 (d, J = 7.8 
Hz, 1 H). 



8685 




Example 853 

/y.r4-(//-benzvl-yV-(4-trifluoromethvlphenvnaminomethvn-2-f2- 
methylphenvDbenzovllmethionine lithium salt 
The desired compound was prepared according to the method of Example 157. l H 
8690 NMR (d 6 -DMSO): 8 1.48-1.75 (br comp, 2 H), 1.90-2.06 (br comp, 8 H), 3.64-3.74 (br, 1 
H), 4.81 (s, 2 H), 4.86 (s, 2 H), 6.79 (d, J = 8.8 Hz, 2 H), 6.90-7.35 (comp, 1 1 H), 7.40 
(d, J = 8.8 Hz, 2 H), 7.52 (d, J = 7.8 Hz, 1 H). 
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8695 



O 



Example 862 



N-f4-N-(4-DiDeridin-l-vlphenvnaminomethvl-2-f2-methvlphenvl)benzoyllmethionine 
The desired compound was prepared according to the method of Example 158 MS 



m/e 530 (M-H)-. 'H NMR (CDCI3, 300 MHz) 8 1.55 (m, 3H), 1.78 (m, 4H), 1.85 (m, 
8700 1H), 2.0 (mi 8H), 3.03 (m, 4H), 4.3 (m, 3H), 6.13 (m, 1H), 6.54 (m, 2H), 6.98 (m, 2H), 
7.10-7.52 (m, 6H), 7.74 (m, 1H). 



N-f4-N-f4- morpholin-l-vlphenvnaminomethyl-2-(2-methylphenvnbenzovllmethionine 
The desired compound was prepared according to the method of Example 158. MS 
m/e 534 (M+H)+ »H NMR (CDCI3, 300 MHz) 8 1.48 (m, 1H), 1.83 (m, 1H), 2.0 (m, 
8H), 3.00 (m, 4H), 3.85 (m, 4H), 4.35 (m, 3H), 6.03 (m, 1H), 6.58 (m, 2H), 6.80 (m, 
8710 2H), 7.22 (m, 6H), 7.85 (m, 1H). 




8705 



Example 863 
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Example 864 

8715 N-r4-N-(4-phenoxvphenv|)?minnmethvl-2-(2-methv lphenvnbenzovnmethionine 

The desired compound was prepared according to the method of Example 158. MS 
m/e 539 (M-H)\ l H NMR (CDCI3, 300 MHz) 6 1.42 (m, 1H), 1.75 (m, 1H), 2.0 (m. 8H), 
4.21 (m, 1H), 4.31 (s, 2H), 6.15 (m, 1H), 6.54 (m, 2H), 6.86 (m, 4H), 6.99 (m, 2H). 7.2 
(m, 7H), 7.76 (m, 1H). . 

8720 




Example 875 

N-r4-N-fhenzvl-N-thiazol-2-vlmethvnanunor nethvl-2-f2-rnethvlphenvnhenzovllmethionine 
8725 The desired compound was prepared according to the method of Example 158. *H 

(300 MHz, DMSO d 6 ): 5 9.08, d, 1H; 8.13, d, IH; 7.58, d, 1H; 7.49, s, 2H; 7.40, d, 2H; 
7.31, t, 2H; 7.22, m, 4H; 7.11, m, 2H; 4.21, m, 1H; 3.77, s, 2H; 3.67, s, 2H; 3.62, s, 
2H; 1.98 - 2.23, m, 5H; 1.97, s, 3H; 1.63 - 1.90, m, 2H. MS (ESI(-)): 558 (M-H). Calc'd 
for C31H33N3O3S2 + 0.49 H 2 0: C 65.49, H 6.02, N 7.39: Found: C 65.49, H 5.86, N 
8730 7.27. 
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Example 876 

8735 N-r4-N-fbenzvl-N-thiazol-5-ylmethvnaminomethyl-2-phenylbenzoy)lmethionine 

The desired compound was prepared according to the method of Example 158. 'H 
(300 MHz, DMSO d 6 ): 5 9.04, s, 1H; 8.46, d. 1H; 7.82, s, 1H; 7.3, m, 13H; 4.27, ddd, 
1H; 3.83, s, 2H; 3.64, s, 2H; 3.60, s, 2H; 2.21, m, 2H; 1.99, s, 3H; 1.84, m, 2H. MS 
(ESI(-)): 544 (M-H). Calc'd for C30H31N3O3S2: C 66.03, H 5.72, N 7.70: Found: C 

8740 65.65, H 5.81, N 7.50. 




Example 877 

8745 N-r4-N-(tolu enesulfonvl-N-thiazol-2-vlmethvnaminomethvl-2-q-methvlphenvn- 

benzovll methionine 

The desired compound was prepared according to the method of Example 157. ! H 
(300 MHz, DMSO d 6 ): 8 12.62, bs, 1H; 8.94, s, 1H; 8.08, bs, 1H; 7.79, d, 2H; 7.59, s, 
1H; 7.41, m, 3H; 7.20, m, 4H; 7.03, bs, 1H; 6.90, bs, 1H; 4.59, s, 2H; 4.38, s, 2H; 4.21, 
8750 m, 1H; 2.51, s, 3H; 2.40, s, 3H; 2.18, m, 2H; 1.98, s, 3H; 1.78, m, 2H. MS (ESI(-)): 
622 (M-H). Calc'd for C31H33N3O5S3: C 59.69, H 5.33, N 6.74: Found: C 59.41, H 
5.19, N 6.57. 



-422- 



WO 98/50029 



PCT/US98/09296 




F.x am ple 878 

N-f4-N-rmethanesulfonvl-N-thiazol-2-v lmethvl^aminoiTiethvl-2-(2-methvlphenvl)- 

henzovllmethionine 

The desired compound was prepared according to the method of Example 157. 'H 
8760 (300 MHz, DMSO d 6 ): 8 9.00, s, 1H; 8.1 1, bs, 1H; 7.52, s, 1H; 7.46, d, 1H; 7.39, dd, 
1H; 7.00 - 7.22, m, 5H; 4.63, s, 2H; 4.42, s, 2H; 4.21, m, 1H; 3.02, s, 3H; 1.98 - 2.23, 
m, 5H; 1.97, s, 3H; 1.64 - 1.91, m, 2H. MS (ESI(-)): 546 (M-H); (ESI(+)): 548. Calc'd 
for C25H29N3O5S3: C 54.82, H 5.34, N 7.67: Found: C 54.60, H 5.32, N .49. 

8765 




Example 880 

A/-f4-W-2-Cvclohexvlethvl-jV-cvclopropvlaminom ethvl')-2-f2- 
methvlphenvKhenzoynm ethionine 
8770 The desired compound was prepared according to the method of Example 1 58. *H 

(300 MHz, DMSO d 6 ): 5 8.06, d, 1H; 7.47, d, 1H; 7.31, dd, 1H; 7.20, m, 2H; 7.02 - 
7.17, m, 3H; 4.21, m, 1H; 3.71, s, 2H; 2.50, m, 2H; 1.98 - 2.23, m, 6H; 1.97, s, 3H; 
1.68 - 1.90, m, 3H; 1.50 - 1.66, m, 4H; 1.37, m, 2H; 1.03 - 1.14, m, 4H; 0.81, m, 2H; 
0.44, m, 2H; 0.30, m, 2H. MS (ESI(-)): 521 (M-H); ESI((+)): 523 (MH+). Calc'd for 
8775 C31H42N3O3S: C 71.23, H 8.10, N 5.36: Found: C 70.25, H 8.05, N 5.31. 
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Example 881 

8780 A^44-W-tet rahvdrothiopvran-4-vl-A^-thiazol-5-vlaminomethvlV2-(2- 

methylphenyDbenzovll methionine 
The desired compound was prepared according to the method of Example 158. l H 
(300 MHz, DMSO d 6 ): 5 8.97, s, 1H; 8.08, d, 1H; 7.78, s, 1H; 7.44, dd, 2H; 7.00 - 7.25, 
m, 5H; 4.20, ddd, 1H; 3.89, s, 2H; 3.71, s, 2H; 2.38 - 2.70, m, 5H; 1.98 - 2.23, m, 7H; 
8785 1.97, s, 3H; 1.59 - 1.91, m, 4H. MS (ESI(-)): 5688 (M-H); ESI((+)): 570. Calc'd for 

C29H35N3O3S3 + 0.45 H 2 0: C 60.27, H 6.26, N 7.27: Found: C 60.27, H 6.32, N 7.17. 




8790 Example 886 

A^44-N-t-ButvloxvcarrK )nvl-A^-fl.3-dicvclohexvlpropan-2-vnarninomethvl-2-r2- 
methvlphenvlVhenzovHmeth ionine lithium salt 
The desired compound was prepared according to the method of Example 158, 
followed by treatment with di-t-butyl dicarbonate, and hydrolysis. X H NMR (300 MHz, 
8795 DMSO) 8 0.68-0.87 (m, 4H), 0.95-1.10 (m, 13H), 1.28 (s, 3H), 1.40 (s, 6H), 1.50-1.70 
(m, 13H), 1.94 (s, 3H), 1.97-2.18 (m, 5H), 3.55-3.70 (m, 1H), 4.20-4.40 (m, 3H), 6.85- 
6.95 (m, 1H), 7.01-7.27 (m, 5H), 7.30-7.42 (m, 1H), 7.42-7.53 (m, 1H). MS (APCI(+)) 
m/z 679 (M+H); Analysis calc'd for C4oH 5 7LiN20 5 S»0.75H20: C, 68.79; H, 8.44; N, 
4.01; found: C, 68.77; H, 8.33; N, 4.04. 

8800 
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Example 887 

N-r4-W-(3-Cvclohexvl- 1 -oxo- 1-piperidin- l-vlpropan-2-vl '>aminomethvl-2-f 2- 
8805 methylphenyhbenzoyn-methionine lithium salt 

The desired compound was prepared according to the method of Example 158. 'H 
NMR (300 MHz, DMSO) 5 0.65-0.90 (m, 2H), 1.00-1.24 (m, 10H), 1.30-1.70 (m, 15H). 
1.90 (s, 3H), 1.92-2.18 (m, 5H), 3.35-3.80 (m, 3H), 6.85-6.95 (m, 1H), 7.06-7.23 (m, 
5H), 7.32 (d, 7=7.8 Hz, 1H), 7.46 (d, 7=7.8 Hz, 1H). MS (ESI(-)) mtz 592 (M-H); 
8810 Analysis calc'd for C3 4 H46LiN3O 4 S»1.30H2O: C, 65.53; H, 7.86; N, 6.74; found: C, 
65.53; H, 7.36; N, 6.41. 




8815 Example 890 

N-r4-(N-(f ur an-2-vlmethvnaminomethvn-2-phenvlbenzovllm ethionine lithium salt 
The desired compound was prepared according to the method of Example 158. >H 
NMR (DMSO-d 6 , 90 °C) 5 7.48-7.24 (m, 9 H), 7.07-7.04 (m, 1 H), 6.37-6.34 (m, 1 H), 
6.24-6.20 (m, 1 H), 3.76-3.69 (m, 5 H), 2.43-2.16 (m, 3 H), 2.00-1.66 (m, 5 H); MS m/z 
8820 439 (M+ + 1, 100). Anal. Calcd for C24H25UN2O4S -2H 2 0 (480.50): C, 59.99; H, 6.08; 
N, 5.83. Found: C, 59.83; H, 5.83; N, 5.74. 
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8825 Example 902 

N-r4-N-(thiazol-5-vlmethoxvcarbonyDaniino-2-(2-methvlphenvl')benzoyl1methionine lithium 

salt 

The desired compound was prepared according to the method of Example 57. 'H 
NMR (DMSO-45.) 8 9.93 (s, 1 H), 9.04 (s, 1 H), 7.93 (s, 1 H), 7.44 (s, 2 H), 7.19-7.06 
8830 (m, 4 H), 6.92-6.88 (m, 1 H), 6.78-6.74 (m, 1 H), 5.34 (s, 2 H), 3.61-3.56 (m, 1 H), 
2.10-1.79 (m, 8 H), 1.77-1.63 (m, 1 H), 1.60-1.53 (m, 1 H); MS m/z 498 (M+ - 1, 100). 
Exact mass calcd for C24H26N3O5S2 500. 1 303, found 500. 1 308. 



8835 




Example 905 

A^-r4-f7V-(l-ethvlthio-4-methvlpentan-2-vl ')aminomethvn-2-(2-methvlphenvnbenzovl1- 

methionine 

The desired compound was prepared according to the method of Example 158. 

8840 (300MHz, CDCI3, 8) 7.70 (1H, m), 7.43 (1H, d, 7=10Hz), 7.30-7.00 (5H, m), 6.25 (1H, 
m), 4.38 (1H, m), 4.06 (1H, m), 3.91 (1H, bd, y=12Hz), 3.01 (1H, m), 2.82 (1H, dd, 
y=15&3Hz), 2.67 (1H, m), 2.45 (2H, q, 7=8Hz), 2.05 (3H, s), 2.00 (3H, s), 2.00-1.80 
(4H, m), 1.67 (1H, m), 1.53 (3H, m), 1.20 (3H, t, 7=8Hz), 0.92 (3H, d, /=8Hz), 0.85 
(3H, d, /=8Hz). m/z (ESI) 517 (MH+) Anal.calc. for C28H40N2O3S2 C 65.08, H 7.80, 

8845 N 5.42 Found C 65.37, H 7.86, N 5.38 
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Hx ample 906 

8850 yV-r4-W-fl-ethylthio-4-m ftthvl pentan-2-vlVA^-methylaminomethvn-2-(2- 

methylphenynhenzovll-methioninc 
The desired compound was prepared according to the method of Example 158. *H 
(300MHz, CDCI3, 5) (rotamer) 7.70 ( 1H, m), 7.52 (1H, d, J= 10Hz), 7.40-7. 10 (5H, m), 
6.08 (1H, m), 4.43 (1H, m), 3.88 (2H, m), 3.15 (1H, m), 2.87 (1H, dd, 7=15&3Hz), 2.60 
8855 (1H, m), 2.51 (2H, q, 7=8Hz), 2.38 (2.36) (3H, s), 2.06 (2.13) (3H, s), 2.00 (3H, s), 
2.00-1.60 (4H, m), 1.60-1.40 (3H, m), 1.22 (3H, t, 7=8Hz), 0.92 (3H, d, 7=8Hz), 0.88 
(3H, d, 7=8Hz). m/z (ESI) 53 1 (MH+) Anal.calc. for C29H42N2O3S2O.25 H2O C 
65.07, H 8.00, N 5.23 Found C 65.01, H 7.84, N 5.14 



8860 
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Example 907 

jV-f4-W-fl.3-Dicvclohexvlpropan-2-vlV//-methvlaminomethvn-2-f2-methvlphenvlV 

benzovilmethionine 

The desired compound was prepared according to the method of Example 158. *H 
(300MHz, DMSO-d6, 6) 7.50 (1H, d, 7=12Hz), 7.33 (1H, m), 7.25-7.10 (3H, m), 7.08 
(1H, m), 6.98 (1H, m), 3.82 (1H, m), 3.55 (2H, m), 2.20-2.00 (3H, m), 2.08 (3H, s), 
1.93 (3H, s), 1.82 (3H, s), 1.75-1.40 (12H,m), 1.40-1.20 (5H, m), 1.20-0.90 (9H, m), 
0.90-0.70 (3H, m). m/z (ESI) 593 (MH+) 



8870 
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Example 908 

■3-Dicvclnhexvlpropan-2 -vn-^-methvlaminomethvn-2-(2-methvlphenvlV 
benzoyllmethionine 

The desired compound was prepared according to the method of Example 158. 
(300MHz, DMSO-d6, 8) (rotamer) 7.65 (1H, m), 7.49 (1H, bd, J=12Hz), 7.33 (1H, dd, 
7=12&2Hz), 7.30-7.00 (4H, m), 4.50 (2H, m), 4.10 (1H, m), 3.53 (1H, m), 3.20 (1H, 
m), 2.58 (1H, m), 2.20-2.00 (6H, m), 1.97 (1.92) (3H, s), 1.80-1.40 (14H,m), 1.40-1.20 
(4H, m), 1.20-0.90 (8H, m), 0.90-0.60 (9H, d, 7=9Hz). m/z (ESI) 635 (MH+) Anal.calc. 
for C39H58N2O3S I.OO H2O C 71.74, H 9.26, N 4.29 Found C 71.60,. H 8.90, N 4.27 



Example 909 

^/-r4-fjV-acetvl-A^-n .3-Dicvclohexvlpropan-2-vl')aminomethvl1-2-( , 2-methvlphenvn- 

benzovllmethionine 

The desired compound was prepared according to the method of Example 158, 
followed by Schotten-Baumann acylation and subsequent hydrolysis l H (300MHz, DMSO- 
d6, 5) (rotamer) 12.60 (1H, m), 8.05 (1H, m), 7.48 (1H, m), 7.35 (1H, bd, 7=12Hz), 
7.20-6.90 (4H, m), 4.50 (2H, bd, /=18Hz), 4.22 (1H, m), 3.87 (1H, m), 3.10 (1H, m), 
2.20-2.00 (4H, m), 2.08 (3H, s), 1.96 (1.94) (3H, s), 1.80 (3H,m), 1.60-1.30 (9H, m), 
1.30-1.00 (14H, m), 0.80-0.60 (3H, m). m/z (ESI) 621 (MH+) Anal.calc. for 
C37H52N2O4S O.5O H2O C 70.55, H 8.48, N 4.45 Found C 70.67, H 8.42, N 4.36\ 
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Example 910 

A/-r4-rN-benzovl-N-n.3-Dicvclohexvlpropan-2-vnam inomethvlV2-f2-methvlphenvn- 
8900 benzovllmethionine 

The desired compound was prepared according to the method of Example 909. 
(300MHz, DMSO-d6, 5) 12.60 (1H, m), 8.05 (1H, bd, 7=12Hz), 7.47 (4H, m), 7.33 (2H, 
m), 7.25-7.10 (5H, m), 4.62 (2H, bs), 4.21 (1H, m), 3.82 (1H, m), 3.10 (1H, m), 2.20- 
2.00 (4H, m), 1.96 (3H, s), 1.80 (3H,m), 1.60-1.30 (9H, m), 1.30-1.00 (14H, m), 0.80- 
8905 0.60 (3H, m). m/z (ESI) 683 (MH+) Anal.calc. for C42H54N204S-Q.75 H2O C 72.43, H 
8.03, N 4.02 Found C 72.24, H 7.72, N 3.93 
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8910 Example 911 

^-r4-W-Benzenesulfovl-N-n.3-Dicvclo hexvlpropan-2-vnaminomethvn-2-(2- 

methylphenvlVbenzoyllmethionine 
The desired compound was prepared according to the method of Example 157. 
(300MHz, DMSO-d6, 8) 7.83 (2H, bd, 7=12Hz), 7.80-7.55 (3H, m), 7.49 (2H, m), 7.30- 
8915 7.00 (5H, m), 4.43 (2H, m), 4.22 (1H, m), 3.78 (IH, m), 3.20 (1H, m), 2.25-2.00 (4H, 
m), 1.97 (3H, s), 1.90-1.70 (3H,m), 1.60-1.40 (9H, m), 1.30-0.90 (14H, m), 0.80-0.40 
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(3H, m). m/z (ESI) 719 (MH+) Anal.calc. for C41H54N2O5S2O.5O H2O C 67.64, H 
7.61, N 3.85 Found C 67.74, H 7.48, N 3.79 
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Example 912 
AW-fAlfN.Aklibutvlacet amidoteminom 

The desired compound was prepared according to the method of Example 158. 
8925 (300MHz, DMSO-d6, 8) 7.96 (1H, m), 7.48 (1H, d, 7=10Hz), 7.39 (1H, dd, 7=12&2Hz), 
7.25-7.00 (4H. m), 4.17 (1H, m), 3.80 (2H, s), 3.23 (2H, t, 7=8Hz), 3.16 (2H, t, 7=8Hz), 
2.20-2.00 (5H, m), 1.96 (3H, s), 1.90-1.60 (2H,m), 1.41 (4H, m), 1.22 (4H, m), 0.85 
(6H, q, /=8Hz). m/z (DCI, NH3) 542 (MH+) Anal.calc. for C30H43N3O4SOJ5 H2O C 
64.89, H 8.08, N 7.57 Found C 64.83, H 7.94, N 7.33 

8930 




Example 913 

N-r4-(A^-rMA^-dibutylacetanTidoVA^methylaminomethvn-2-f2- 
8935 methvlphenvnbenzoyllmethionine 

The desired compound was prepared according to the method of Example 158. l H 
(300MHz, DMSO-d6, 5) 7.53 (1H, d, /=10Hz), 7.38 (1H, dd, 7=12&2Hz), 7.25-7.00 
(4H, m), 4.23 (1H, m), 3.64 (2H, s), 3.48 (1H, m), 3.35-3.16 (4H, m), 3.14 (1H, m), 
2.22 (3H, s), 2.20-2.00 (5H, m), 1.96 (3H, s), 1.90-1.60 (2H,m), 1.42 (4H, m), 1.19 
8940 (4H, m), 0.86 (6H, q, 7=8Hz). m/z (ESI) 556 (MH+) Anal.calc. for C3 1H45N3O4S C 
66.99, H 8. 16, N 7.56 Found C 66.65, H 8.20, N 7.23 
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8945 Example 9 14 

A^4-(Al(N.AMibenzvlacetan^ 

The desired compound was prepared according to the method of Example 158. 
(300MHz, DMSO-d6, 5) (rotamer) 7.76 (1H, m), 7.40 (1H, d, 7=9Hz), 7.30-7.00 (15H, 
m), 4.41 (4H, d, /=12Hz), 4.10 (1H, m), 3.73 (2H, s), 3.41 (2H, s), 2.20-1.90 (5H, m), 
8950 1.87 (1.83) (3H, s), 1.80-1.50 (2H,m). m/z (ESI) 610 (MH+) 




Example 915 

8955 Af-[4-(A^-(2-CyclohexylethylVN-isopropylaminomethyl)-2-(2-methylphenyl)- 

benzoyll methionine 

The desired compound was prepared according to the method of Example 158. 
(300MHz, CDCI3, 8) 7.80-7.60 (2H, m), 7.30-7.00 (5H, m), 6.50 (1H, d, 7=8Hz), 4.38 
(1H, m), 4.03 (2H, m), 3.67 (1H, m), 2.88 (2H, m), 2.20-2.00 (7H, m), 2.00 (3H, s), 
8960 1.80-1.40 (8H, m), 1.33 (6H, d, 7=7Hz), 1.30-1.00 (3H, m), 1.00-0.80 (2H, m). m/z 
(ESI) 525 (MH+) Anal.calc. for C31H44N2O3SO.5O H2O C 69.76, H 8.50, N 5.25 
Found C 69.90, H 8.26, N 5.57 
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Example 916 

A^-r4-rN-Butanesulfonv l-A^.r2-cvclohexvlethvnaniinomethvn-2-f2-methvlphenvn- 

benzoyllmethionine 

The desired compound was prepared according to the method of Example 157. J H 
8970 (300MHz, CDCI3, 5) 7.99 (1H, m), 7.45 (1H, dd, 7=9&2Hz), 7.40-7.10 (5H, m), 5.92 
(1H, m), 4.56 (1H, m), 4.44 (2H, s), 3.20 (2H, m), 2.96 (2H, m), 2.20-2.05 (5H, m), 
2.02 (3H, s), 2.00-1.70 (3H, m), 1.70-1.30 (10H, m), 1.30-1.00 (4H, m), 0.95 (3H, t, 
J=8Hz), 0.83 (2H, m). m/z (ESI) 603 (MH+) Anal.calc. for C32H46N2O5S2O.25 H2O C 
63.28, H 7.72, N 4.61 Found C 63.27, H 7.73, N 4.50 

8975 




Example 917 

8980 //-r4-( , A^.^-DibutvlaminomethvlV2-r2-methvlphenvnbenzovl]methionine 

The desired compound was prepared according to the method of Example 158. *H 
(300MHz, CDCI3, 5) 7.75 (lH,.d, /=9Hz), 7.67 (1H, m), 7.30-7.10 (5H, m), 6.33 (1H, 
m), 4.42 (1H, m), 4.13 (2H, m), 2.95 (4H, m), 2.20-2.00 (5H, m), 2.00 (3H, s), 2.00- 
1.80 (2H,m), 1.68 (4H, m), 1.33 (4H, m), 0.93 (6H, q, 7=8Hz). m/z (DCI, NH3) 485 

8985 (MH+) AnaLcalc. for C28H40N2O3S I.OO H2O C 66.90, H 8.42, N 5.57 Found C 66.73, 
H 8.23, N 5.40 
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8990 Example 927 

/V-f4-CA/-Butanesiilfnnvl-N-G-phenvlpropv l > >aminomethvn-2-f2- 
methvlphenvllhenzovllmethionine 
The desired compound was prepared according to the method of Example 157 
(300MHz, CDC13, 8) 7.97 (1H, m), 7.40 (1H, dd, 7=9&2Hz), 7.35-7.10 (8H, m), 7.04 
8995 (1H, d, J=2Hz), 7.03 (1H, s), 5.89 (1H, m), 4.60 (1H, m), 4.43 (2H, s), 3.22 (2H, t, 

y=8Hz), 2.96 (2H, t, 7= 8Hz), 2.55 (2H, t, /=8Hz), 2.20-2.05 (2H, m), 2.05 (3H, s), 2.02 
(3H, s), 2.00-1.70 (5H, m), 1.57 (1H, m), 1.42 (2H, m), 0.94 (3H, t, 7=8Hz). m/z (ESI) 
609 (MH-) Anal.calc. for C33H42N2O5S2 C 64.89, H 6.93, N 4.59 Found C 64.61, H 
6.90, N 4.52 

9000 




Example 928 

^44-fN-Butvl-^-f2-phenvlethvnarninornethvlV2-(2-methvlDhe nvnbenzovllmethionine 
9005 The desired compound was prepared according to the method of Example 157 *H 

(300MHz, CDCI3, 5) 7.78 (1H, d, /=9Hz), 7.60 (1H, bd, 7=8Hz), 7.40-7.20 (5H, m), 
7.20-7.00 (5H, m), 6.27 (1H, m), 4.43 (1H, m), 4.20-4.00 (2H, m), 3.20-2.80 (6H,.m), 
2.20-2.05 (5H, m), 1.98 (3H, s), 1.90 (1H, m), 1.63 (3H, m), 1.32 (2H, m), 0.93 (3H, t, 
J=8Hz). m/z (ESI) 533 (MH+) Anal.calc. for C32H40N2O3SI.OO H2O C 69.79, H 7.69, 
9010 N 5.09 Found C 70.04, H 7.48, N 4.96 
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Example 936 

9015 A^-f4-(A^-benzvlaminnm ethvlV2-phenvlbenzovnmethionine hydrochloride salt 

The desired compound was prepared according to the method of Example 158 
(DMSO-d6) 8 8.61 (d.lH), 7.61 (m.lH), 7.58 (m, 3H), 7.40 (m, 9H), 4.32 (m, 1H), 4.22 
(s, 2H), 4.18 (s, 2H), 2.27 (m, 2H), 2.00 (s, 3H), 1.88 (m, 2H). MS (DCI/NH3) 449 
(M+H)+. Anal calcd for C26H29CIN2O3S • 0.80 H2O: C, 62.53; H, 6.18; N, 5.61. 

9020 Found: C, 62.59; H, 6.31; N, 5.57. 




Example 944 

9025 ^-f4-^-r3-Cvclohexvl-l-et hvlthiopropan-2-vn-/V-methvlaminomethvl-2-r2- 

methvIphenvnbenzoyl]-methionine hydrochloride salt 
The desired compound was prepared according to the method of Example 158 
(DMSO-d 6 ) 5 8.23 (m, 1H), 7.75 (m, 1H), 7.59, 7.50 (both m, total 2H), 7.22, 7.15 (both 
m, total 4H), 4.50, 4.38 (both m, total 2H), 4.22 (m, 1H), 3. 10, 2.90, 2.70 (all m, total 
9030 5H), 2.40, 2.10 (both m, total 7H), 1.98 (s, 3H), 1.90-1.40 (envelope, total 10H), 1.15, 

1.00, 0.82 (all m, total 7H). MS (ESI) 569 (M-H)". Anal calcd for C32H47CIN2O3S2 : C, 
63.29; H, 7.80; N, 4.61. Found: C, 63.07; H, 7.79; N, 4.51. 
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Example 945 

^-r4-yV-G-CvclQhexvl-l-ethvlthionroDfln-2-vlV//-is nhutvlaminomethvl-2-(2- 

methylphenvnhenzovll-methionine 
The desired compound was prepared according to the method of Example 158 
9040 (DMSO-d6) 6 8.05 (d, 1H), 7.55 (d, 1H), 7.42 (d, 1H), 7.22, 7.20 (both m, total 5H), 
4.27 (m, IH), 3.73 (d, 1H), 3.60 (d, 1H), 2.90 (dd, 1H), 2.77 (m, 1H), 2.45 (q, 2H), 
2.30, 2.10 (both m, total 8H), 2.00 (s, 3H), 1.97-1.25 (envelope, 11H), 1.19 (t, 3H), 
1.19-0.70 (envelope, 12H). MS (ESI) 611 (M-H)\ Anal calcd for C33H52N2O3S2 ■ 0.25 
H2O: C, 68.09; H, 8.57; N, 4.54. Found: C, 67.96; H, 8.53; N, 4.49. 

9045 
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*s ^ 
Example 946 

^-f4-Af-(3-Cvclohexvl-l-ethvlthiopropan-2-vn-A^- formvlaminomethvl-2-(2- 
9050 methvlphenv nhenzovllmethionine 

The desired compound was prepared according to the method of Example 607, 
followed bt Schotten-Baumann acylation. (DMSO-d6) 5 8.40, 8.27 (both s, total 1H), 8.03, 
7.97 (both d, total 1H), 7.45 (m, 2H), 7.20, 7.15 (both m, total 5H), 4.40 (m, 2H), 4.21 
(m, 1H), 3.70 (m, 1H), 2.62, 2.46 (both m, total 4H), 2.18, 2.05 (both m, total 5H), 1.96 
9055 (s, 3H), 1.90-1.20 (envelope, 9H), 1.10, 1.00, 0.75 (all m, total 9H). MS (ESI) 585 (M- 
H)". Anal calcd for C32H44N2O4S2 : C, 65.72; H, 7.58; N, 4.79. Found: C, 65.47; H, 
7.53; N, 4.74. 
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Example 947 

Ar-r4-N-acetvl-A^3-Cvcl ohexv1-^ 

benzovllmethionine 
The desired compound was prepared according to the method of Example 946 
9065 (DMSO-d6) 6 8.12, 8.00 (both d, total 1H), 7.55, 7.45, 7.40 (all m, total 2H), 7.20, 7.10, 
7.06 (all m, total 5H), 4.65, 4.58 (both m, total 2H), 4.30, 4.20, 3.94 (all m, total 2H), 
2.79, 2.60, 2.48 (all m, total 4H), 2.10, 1.97 (m t s, total 11H), 1.90-1.20 (envelope, 9H), 
1.15, 1.10, 0.80 (all m, total 9H). MS (ESI) 597 (M-H)". Anal calcd for C33H46N2O4S2 : 
C, 66.19; H, 7.74; N, 4.68. Found: C, 66.02; H, 7.68; N, 4.56. 

9070 




Example 948 

A^-r4- J /V-t-Butvloxvcarbonv l-/V-r3-cvclohexvl-l-ethylthiopropan-2-vnaminomethvl-2-(2- 
9075 methvlphen vnhenzovllmRthinninp 

The desired compound was prepared according to the method of Example 946 
(DMSO-d6) 8 7.95 (m, 1H), 7.46 (m, 1H), 7.38 (m, 1H), 7.20, 7.10 (both m, total 5H), 
4.40, 4.30, 4.20 (all m, total 4H), 2.60, 2.47 (both m, total 4H), 2.10 (m, 5H), 1.97 (s, 
3H), 1.90-1.00 (envelope, 25H), 0.78 (m, 2H). MS (ESI) 655 (M-H)". Anal calcd for 
9080 C36H52N205S2 : C, 65.82; H, 7.98; N, 4.26. Found: C, 65.56; H, 7.99; N, 4.20. 
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Example 949 

9085 A/-[4-^-Renzovl-^-(3-Cvclohe.xvl-1-ethvlth in propan-2-vlbminomethvl-2-(2-methvlphenyl)- 

hfinzovllmethionine 
The desired compound was prepared according to the method of Example 946 
(DMSO-d6) 5 8.10 (d, 1H), 7.44 (m, 7H), 7.20 (m, 5H), 4.77, (d, 1H), 4.57 (d, 1H), 
4.22 (m, 1H), 3.82 (m, 1H), 2.82 (m, 1H), 2.62 (m, 1H), 2.23, 2.10 (both m, total 7H), 
9090 1.97 (s, 3H), 1.80 (m, 2H), 1.48, 1.38 (both m, total 5H), 1.06, 0.65 (both m, total 1 1H). 
MS (ESI) 659 (M-H)~. Anal calcd for C38H48N2O4S2 : C, 69.06; H, 7.32; N, 4.24. 
Found: C, 68.94; H, 7.31; N, 4.17. 




Example 950 

A/-r4-A/-Butanesulfovl-N-n-rvclohexvl -1-ethvlthioprnpan-2-vnaminomethvl-2-(2- 

methylphenvlVbenzovll methionine 
The desired compound was prepared according to the method of Example 157 
9100 (DMSO-d6) 5 8.08 (d, 1H), 7.57 (s, 2H), 7.35, 7.25, 7.18 (all m, total 5H), 4.44 (m, 2H), 
4.28 (m, 1H), 3.87 (m, 1H), 3.10 (m, 2H), 2.77, 2.64, 2.55 (all m, total 4H), 2.10 (m, 
5H), 2.00 (s, 3H), 1.95-1.50 (envelope, 8H), 1.42, 1.30, 1.20, 1.10 (m, m, t, m, total 
12H), 0.90 (t, 3H), 0.80 (m, 2H). MS (ESI) 675 (M-H)". Anal calcd for C35H52N2O5S3 
: C, 62.10; H, 7.74; N, 4.14. Found: C, 61.86; H, 7.57; N, 4.18. 

9105 
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Example 951 

A/44-N-Benz enesulfonvl-Ar-r3-cvclohexvl-l-ethvlthioDropan-2-vnaminomethvl-2-(2- 
9110 methylphenylVbenzovllmethionine 

The desired compound was prepared according to the method of Example 157 
(DMSO-d6) 5 8.07 (d, 1H), 7.86 (d, 2H), 7.70 (m, 1H), 7.64 (m, 2H), 7.50 (s, 2H), 7.20 
(m, 5H), 4.50 (m, 2H), 4.22 (m, 1H), 3.72 (m, 1H), 2.50-2.00 (envelope, 10H), 1.98 (s, 
3H), 1.80 (m, 2H), 1.42, 1.20, 1.06, 0.90, 0.63 (m, m, t, m, m, total 15H). MS (ESI) 
9115 695 (M-H)-. Anal calcd for C37H48N2O5S3 : C, 63.76; H, 6.94; N, 4.02. Found: C, 
63.63; H, 6.93; N, 3.94. 




9120 Example 952 

^V-f4-f4-hvdroxvprolinvlaminoV2-phe nvlbenzovnmethionine 

Example 952A 

A^44-A^-(A^-^utoxvcarbonyl -4-^utyldimethvlsilvloxy-L-prolinvnamino-2-p h envlbenzovll- 

9125 methionine methyl ester 

To a solution of A^-r-butoxycarbonyl-4-r-butyldimethylsilyloxy-L-proline methyl ester 
(1.3 g, 3.6 mmol) in methanol (10 mL) was added IN LiOH (5 mL) in an ice-bath. The 
reaction mixture was stirred for 30 min. The reaction mixture was adjusted to pH2-3 with IN 
HC1 at the same temperature and the solvent was evaporated. The resulting residue was 

9 1 30 partitioned with dichloromethane and water, and extracted 3 times with dichloromethane. The 
combined organic solution was washed with IN HC1 and water, dried over anhydrous 
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magnesium sulfate, and concentrated in vacuo to give the corresponding acid 2 (1.05 g, 96 
%) as a foamy solid. Without any purification, 2 (1.0 g, 3.29 mmol) was dissolved in 15 ml 
of dichloromethane. To this solution was added triethylamine (550 U.L, 3.9 mmol) in an ice- 
9135 bath under argon, followed by IBCF (470 uL, 3.6 mmol). The reaction mixture was allowed 
to stir for 40 min. At this time TLC showed the absence of the starting material. To this 
solution 4-amino-2-phenylbenzoyl methionine methyl ester 2 3 ( 1 .07 g, 2.97 mmol) in 
dichloromethane (10 mL) was introduced. The reaction mixture was stirred overnight, during 
which time the ice-bath expired. The reaction mixture was washed with IN HC1, 5% sodium 
9140 bicarbonate, and water, dried over magnesiun sulfate, and solvent was removed. The residue 
was flash-chromatographed on silica gel using a 7:3 solution of hexanes and EtOAc to yield 
4 (1.92 g, 94 %) as a foamy solid: mp 83°C; [aF D -36.2 (c=0.63, CHCI3); >H NMR (300 
MHz, CDCI3) 5 9.94 (s, 1H), 7.53-7.26 (m, 8H), 6.41 (d, 1H, J=6.0Hz), 4.55 (m, 4H), 
3.63 (s, 3H), 3.57 (m, 1H), 3.32 (m, 1H), 2.30 (m, 1H), 2.05 (m, 2H), 1.94 (s, 3H), 1.83 
9145 (m, 1H), 1.73 (m, 1H), 1.45 (s, 9H), 0.86 (s, 9H), 0.05 (s, 6H); "C NMR (CDC1 3 ) 8 
171.8, 170.7, 169.3, 155.6, 140.0, 129.7, 129.0, 128.5, 128.2, 127.4, 120.2, 117.7, 
80.7, 77.2, 70.1, 59.5, 54.7, 52.1, 51.7, 38.0, 30.9, 29.5, 28.2, 25.5, 17.7, 15.1, 4.9; 
HRMS (EI) calculated for C 3 5H5lN30 7 SSi: 685.9498, found: 685.3217. >H NMR (300 
MHz, CDCI3+CD3OD) 8 7.53-7.29 (m, 8H), 4.67 (m, 1H), 4.58 (s, 1H), 4.50 (m, 1H), 
9150 2.57 (m, 1H), 2.14 (m, 2H). 2.01 (s, 3H), 1.96 (m, 1H), 1.76 (m, 1H); »3 C NMR 

(CD3OD) 8 174.8, 172.6, 168.1, 142.4, 141.2, 140.6, 133.2, 130.0, 129.6, 129.5, 128.8, 
122.2, 1 19.3, 71.2, 60.6, 55.2, 52.9, 39.9, 31.4, 30.9, 15.0. 

Exam ple 952B 

9155 yv-r4-^-fN-Nbiitnxvcarbonvl-4-hvdroxv-l .-prolinvnamino-2-phenvlben7QYnmethionine 

methvl ester 

To a solution of the above compound (1.82 g, 2.65 mmol) in THF (20 mL) was 
added 1M TBAF (3 mL). The reaction mixture was stirred for overnight, diluted with 
EtOAc, and washed 3 times with water. The combined aqueous washings were extracted 3 

9 160 times with EtOAc. The combined organic fractions were dried over magnesium sulfate, and 
concentrated in vacuo. The crude product was purified by flash chromatography on silica gel 
using ethyl acetate as an eluent to obtain 5 (864 mg, 57%) as a white solid: mp 121-123°C; 
[a] 25 D -53.3 (c=0.43, CHCI3); »H NMR (300 MHz, CDCI3) 8 9.84 (s, 1H), 7.60-7.38 (m, 
8H), 6.35 (br s, 1H), 4.58-4.51 (br s, 4H), 3.64 (s, 3H), 3.57 (m, 1H), 3.48 (m, 1H), 

9165 2.63 (m, 1H), 2.44 (br s, 1H), 2.07 (m, 2H), 1.98 (s, 3H), 1.86 (m, 1H), 1.72 (m, 1H), 
1.44 (s, 9H); HRMS (EI) calculated for C29H37N3O7S: 571.6872, found: 571.2352. 

Example 952C 



-439- 



WO 98/50029 



PCT/US98/09296 



9170 



9175 



9180 



9185 



9190 



9195 



Air4-/V-(4-hvdroxY-T ■pr oiinvnamino-2-phenvlbenzQvll mfithin nine trifluoroacetate fFTT- 



To a solution of the above compound (358 mg, 0.62 mmol) in methanol (6 mL)was 
added IN LiOH (1 mL) in an ice bath. The reaction mixture was stirred for 4 hr. The reaction 
mixture was adjusted to pH=2-3 with IN HC1 at the same temperature and the solvent was 
evaporated. The resulting residue was partitioned with chloroform and water, and extracted 3 
times with chloroform. The combined organic solution was washed with IN HC1 and water, ( 
dried over anhydrous magnesium sulfate, and concentrated in vacuo to give the resulting free 
acid (317 mg, 92 %) as a white solid. To a 5 ml of 1:1 solution of TFA and dichloromethane 
was added the acid (306 mg, 0.54 mmol). After 3 h, The reaction mixture was thoroughtly 
evaporated in high vacumm to give an oily residue. The residue was triturate with anhydrous 
ether and the white solid was collected by filtration to give 6 (254 mg, 72%): HPLC 90% 
(purity); mp 127 (sub.), 154-157 °C (dec); *H NMR (300 MHz, CDCI3+CD3OD) 8 7.53- 
7.29 (m, 8H), 4.67 (m, 1H), 4.58 (s, 1H), 4.50 (m, 1H), 2.57 (m, 1H), 2.14 (m, 2H), 
2.01 (s, 3H), 1.96 (m, 1H), 1.76 (m, 1H); 13 C NMR (CD3OD) 5 174.8, 172.6, 168.1, 
142.4, 141.2, 140.6, 133.2, 130.0, 129.6, 129.5, 128.8, 122.2, 119.3, 71.2, 60.6, 55.2, 
52.9, 39.9, 31.4, 30.9, 15.0. 



Example 959 

A^44-(f2S,4SV4-thiolpvrrolidi n-2-vlmethvlaminoV2-phenvlbenzovnmethionine 

Example 959A 
Ar44-N-((2R.3RM-Nbutvlo xvca^ 

vlmethvlaminoV2-phenylbenzovl]methionine methyl ester 
To a solution of N-[4-amino-2-phenylbenzoyl]methionine methyl ester (238 mg, 
0.66 mmol) and (2R,3R)-l-f-butyloxycarbonyl-3-f-butyldimethylsilyloxypyrrolidine-2- 
carboxaldehyde (158 mg, 0.48 mmol) in methanol (5 mL) was added acetic acid (0.5 mL), 
followed by sodium cyanoborohydride (65 mg, 1 mmol). The reaction mixture stirred 
overnight. After removal of the solvent, the residue was partitioned with ethyl acetate and 5% 
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9200 sodium bicarbonate, and extracted 3 times with ethyl acetate. The combined organic solution 
was washed with water and brine, dried over magnesiun sulfate, and the solvent was 
removed. The residue was flash-chromatographed on silica gel using a 7:3 solution of 
hexaft'es and ethyl acetate to yield the title compound (284 mg, 88 %) as a white solid: l H 
NMR (300 MHz, CDC1 3 ) 6 7.68 (d, 1H, 7=8.4 Hz), 7.40 (m, 6H), 6.62 (d, 1H), 6.44 (br 

9205 s, 1H), 5.65 (d, 1H), 5.43 (s, 1H), 4.61 (m, 1H), 4.41 (br s, 1H), 4.08 (br s, 1H), 3.64 
(s, 3H),3.58-3.14 (m, 5H), 2.10 (t, 2H, 7=7.7 Hz), 2.01 (s, 3H), 1.88 (m, 1H), 1.64 (m, 
1H), 1.43 (s, 9H); 0.88 (s, 9H), 0.07 (s, 6H); HRMS (EI) calculated for C35H53N306SSi: 
671.3424, found: 671.3415. 

9210 Example 959B 

A/44-N-(r2RJRVl-^utvloxvcarbonvl-3-hvdroxvpvrrolidin- 2-vlmethvlaminoV2- 
phenylbenzoynmethionine methvl ester 
To a solution of the compound prepared in Example 959 A (98 mg, 0. 14 mmol) in 
THF (2 mL) was added IM TBAF-THF (0.18 mL). The reaction mixture was stirred for 15 

9215 min at 0°C, diluted with ethyl acetate, and washed 3 times with water. The combined 

aqueous washings were extracted 3 times with ethyl acetate. The combined organic fractions 
were dried over magnesium sulfate, and concentrated in vacuo. The crude product was 
purified by flash chromatography on silica gel using a 3: 1 solution of ethyl acetate and 
hexanes to obtain the title compound (60 mg, 76.8 %) as a white solid: mp 67 °C; [a] 25 o 

9220 +6.32 (c=0. 19, CHCI3); »H NMR (300 MHz, CDCI3) 5 7.61 (d, 1H, 7=8.3 Hz), 7.30 (m, 
6H), 6.59 (dd, 1H, 7=1.2, 8.3 Hz), 6.43 (d, 1H, 7=2.1 Hz), 5.74 (d, 1H, 7=7.6 Hz), 5.44 
(br s, 1H), 4.57 (m, 1H), 4.40 (m, 1H), 4.07 (br s, 2H), 3.59 (s, 3H), 3.37-3.16 (m, 5H), 
2.04(m, 2H), 1.96 (s, 3H), 1.87 (m, 1H), 1.65 (m, 1H), 1.43 (s, 9H); HRMS (EI) 
calculated for C29H39N3O6S: 557.2559, found: 557.2544. 

9225 

v Example 959C 

yV-r^-N-fr2R-3SVl-r-butvlnxvcarhonvl-3-acetvlthiop vrrolidin-2-vlmethvlamino)-2- 
phenvlhenzovHrnethionin e methvl ester 
To a solution of the compound prepared in Example 959B (300 mg, 0.53 mmol) in 
9230 THF ( 10 mL) were added TPP (278 mg, 1.06 mmol), followed by DIAD (208 uL, 1 .06 

mmol) at 0° C under argon. The mixture was allowed to stir for 30 min and thiolacetic acid 
(76 uX, 1.06 mmol) was added to this mixture at the same temperature. The reaction mixture 
was stirred overnight, during which time the ice-bath expired. The solution was 
concentrated. The crude products were chromatographed on silica gel using a 1 : 1 solution of 
9235 hexanes and ethyl acetate to give the desired compound (21 1 mg, 64 %): l H NMR (300 
MHz, CDCI3) 5 7.68 (d, iH, 7=8.2 Hz), 7.39 (m, 6H), 6.64 (br s, 1H), 6.44 (br s, 1H), 



-441 - 



WO 98/50029 



PCT/US98/09296 



5.66 (d, 1H, 7=7.4 Hz), 5.39 (br s, 1H), 4.60 (m, 1H), 4.03-3.87 (m, 2H) t 3.62 (s, 3H), 
3.42-3.11 (m, 5H), 2.33 (s, 3H), 2.07 (t, 2H, 7=7.6 Hz), 1.99 (s, 3H), 1.87 (m, 1H), 
1.64 (m, 1H), 1.43 (s, 9H); HRMS (EI) calculated for C31H41N3O6S2: 615.2436, found: 
9240 615.2437. 

Example 959D 
Alf4-N-f(2R.3SV3-acetvlthiopynT)lidin-2-vlm 

hvdrobromide 

9245 To a solution of the compound prepared in Example 959C ( 106 mg, 0. 17 mmol) in 

dichloromethane (10 mL) was added 1M boron tribromide-dichloromethane (2.58 mL) at 0° 
C under argon. The mixture was allowed to stir for 1 hr at the same temperature. 
Additionally the reaction mixture was stirred 4 hr at room temperature, and quenched by 
dropwise addition of water ( 5 mL). The solvent was removed to give crude residue.The 

9250 residue was taken up with a 1: 1 solution ( 1 mL) of water and THF, and purified by Prep- 
HPLC to give the desired 1 1 (83 mg, 73.7 %) as a white power: l H NMR (300 MHz, 
CD3OD) 8 7.48-7.35 (m, 6H), 7.01 (d, 1H, 7= 8.6Hz), 6.64 (s, 1H), 4.45 (dd, 1H, 7=4.1, 
9.2 Hz), 3.92-3.81 (m, 2H), 3.69-3.65 (m, 1H), 3.55-3.40 (m, 4H), 2.55 ( m, 1H), 2.32 
(s, 3H),2.22 (m, 1H), 2.09 (m, 1H), 2.05 (s, 3H),1.97 (m, 1H), 1.79 (m, 1H). 

9255 

Example 959E 
AT-[4-((2S.4SV4-thiolpyiTolidin-2-ylm 

To a solution of the compound described in Example 959D (80 mg, 0.12. mmol) in 
TFA (2 mL) was added mercuric acetate (0.38 g, 1.2 mmol) at 0° C under argon. The 

9260 reaction mixture was allowed to stir for 30 min at the same temperature. This solution was 
evaporated and the resulting solid was suspended in methanol ( 10 mL). Gaseous hydrogen 
sulfide was bubbled into the reaction mixture for 15 min. The black precipitate was removed 
by filtration. After removing methanol, the residue was taken up with a 1: 1 solution ( 1 mL) 
of water and THF, and purified by Prep-HPLC to afford the desired 12 (7.7 mg, 10.3 %) as 

9265 a white powder: *H NMR (300 MHz, CD3OD) 8 7.45-7.39 (m, 6H), 6.74 (br s, 1H), 6.70 
(br s, 1H), 4.44 (br s, 1H), 3.72-3.30 (m, 7H), 2.56 (br s, 1H), 2.18 (m, 1H), 2.02-1.96 
(m, 2H), 2.01 (s, 3H), 1.80 (m, 1H). 
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9270 



Rxample 960 

^-f4-f(2S4R^-thiolpvrrnliriin-2-vlmethvlaminoV2-phenvlben 7.ovl1methionine 



Example 960A 



9275 r2R.3S^1-gQr-2-f-hutvldimethvlsilvloxv methvI-3-ben7.ovloxvpviTQlidine 
To a solution of (2R,3S)-l-Boc-2-r-butyldimethylsilyloxymethyl-3- 
hydroxypyrrolidine (1.52 g, 4.59 mmol) in THF.(20 mL) was added TPP (2.41 g, 9.2 
mmol), followed by dropwise addition of DIAD (1.82 mL, 9.2 mmol) in THF (10 mL) at 
0°C under argon atmosphere. The mixture was allowed for 40 min and benzoic acid (1.12 

9280 g, 9.2 mmol) was added dropwisely to this mixture at the same temperature. The reaction 
mixture was stirred overnight, during which time the ice bath expired. The solvent was 
removed, and a 3: 1 solution of hexanes and ethyl acetate was introduced to the resulting 
residue to precipitate the insoluble by-products. After removal of by-products, the solution 
was concentrated. The crude product was chromatographed on silica gel using a 9: 1 solution 

9285 of hexanes and ethyl acetate to yield 14 (1.3 g, 65 %) as a foamy solid: l H NMR (300 MHz, 
CDC1 3 ) 5 7.55-7.32 (m, 5H), 5.49 (dd, 1H, J= 4.2, 1 1.7 Hz), 3.98-3.52 (m, 5H), 2.40 
(m, 1H), 2.07 (m, 1H), 1.47 (s, 9H), 0.89 (s, 9H), 0.05 (s, 6H); MS (EI) m/z (relative 
intensity) 379 ([M-C4H 8 ]+ 15), 322 (50), 154 (50), 105 (90), 77 (80). 

9290 Example 960B 

f2R.3S^ l-fioc-2-f-butvldimethvlsilvloxvmethv l-3-hvdroxvDvrrolidine 
To a solution of the compound prepared in Example 960A (1.25 g, 2.86 mmol) in 
methanol (5 mL) was added IN LiOH (3 mL) in an ice-bath. The reaction mixture was 
stirred for 2 nr. The reaction mixture was adjusted to pH2-3 with IN HC1 at the same 

9295 temperature and the solvent was evaporated. The resulting residue was partitioned with 
dichloromethane and water, and extracted 3 times with dichloromethane. The combined 
organic fractions were dried over magnesium sulfate, and concentrated in vacuo. The crude 
product was purified by flash chromatography on silica gel using a 3: 1 solution of hexanes 
and ethyl acetate to obtain the desired compound (275 mg, 30%) as a white solid: mp 1 18°C; 

9300 [a]22 D -46.7 (c=0.47, CHC1 3 ); »H NMR (300 MHz, CDCI3) 5 4.34 (s, 1H), 3.77 (dd, 1H, 
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J= 3.0, 9.8 Hz), 3.66-3.29 (m, 4H), 2.54 (d, 1H, /= 8.5 Hz), 2.09 (m, 1H), 1.79 (m, 
1H), 1.42 (s, 9H), 0.85 (s, 9H), 0.01 (s, 6H); NMR (CDCh, minor isomer) 8 154.8, 
79.7 (79.3), 74.6 (74.1), 67.0 (67.1), 63.2 (62.5), 44.7 (45.2), 31.7 (32.5), 28.7, 26.0, 
18.3, -5.2; MS (EI) m/z (relative intensity) 275 ([M-C4Hs]+ 20), 259 (85), 218 (100), 86 
9305 (40), 75 (55). 57 (90). 

Example 960C 

C2R.3S) l -floc*2-Nbutvldimethylsilyloxvmethvl-3-Nbutvldimethvlsilvloxvpvrrolidine 
To a solution of the compound prepared in Example 960B ( 198 m g, 0.59 mmol) in 

93 10 dry DMF (2 mL) were added tert-butyldimethylsilyl chloride (1 10 mg, 0.7 1 mmol) and 
imidazole (102 mg, 1.5 mmol). The reaction mixture was stirred for 5 hr and then diluted 
with ether (20 mL).The reaction mixture was washed with brine, 1M HC1, and 5 % sodium 
bicarbonate. The organic layer was dried over magnesium sulfate, and concentrated in vacuo. 
The crude product was purified by flash chromatography on silica gel using a 9: 1 solution of 

9315 hexanes and ethyl acetate to obtain the title compound (235 mg, 88%): l H NMR (300 MHz, 
CDC1 3 ) 8 4.27 (m, 1H), 3.62-3.20 (m, 5H), 1.88 (m, 1H), 1.62 (m, 1H), 1.36 (s, 9H), 
0.78 (s, 18H), -0.03 (s, 12H); MS (CI, isobutane) m/z (relative intensity) 446 ([M+H]+ 
60), 390(10), 346 (100). 

9320 Example 960D 

(2R3S) l-goc-2-hydroxymethvl-3'r-butvldimethvlsilvloxypyrrolidine 
To a solution of the compound prepared in Example 960C (229 m g, 0.5 1 mmol) in 
THF (2 mL) at 0°C were added water (2 mL) and acetic acid (6 mL). The reaction mixture 
was stirred for overnight at room temperature. After this time, the reaction mixture was 

9325 concentrated under reduced pressure. The exess water was removed by azeotroping with 
toluene. The crude product was purified by flash chromatography on silica gel using a 9: 1 
solution of hexanes and ethyl acetate to obtain the title compound (96 mg, 56.8%): *H NMR 
(300 MHz, CDCI3) 5 4.41 (br s, 1H), 4.00 (s, 1H), 3.66-3.27 (m, 5H), 1.88 (m, 1H), 
1.70 (m, 1H), 1.42 (s, 9H), 0.83 (s, 9H), 0.03 (s, 6H). 

9330 

Example 96QE 

N-4-K2R.3S) l-Boc-3-/ -butvldimethvlsilvloxvpvrrolidin-2-vlmethvll amino V2- 

phenylbenzovllmethionine methyl ester 
To a solution of DMSO (42 ^iL, 0.58 mmol) in dichloromethane (2 mL) were added 
9335 trifluoroacetic anhydride (62 |ul, 0.43 mmol) via syringe at -78 °C under the slight stream of 
argon. After 10 min, the compound prepared in Example 960D (96 mg, 0.29 mmol) in 
dichloromethane (2 mL) was added to this mixture at the same temperature. The reaction 
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mixture was stirred for 1 hr. To this solution was added triethylamine (122 0.87 mmol). 
The reaction mixture was allowed for 1 hr at -78°C, slowly warmed to room temperature and 

9340 concentrated. After usual work-up, the crude aldehyde was used for the next step without 
purification. To a solution of N-[4-amino-2-phenylbenzoyl]methionine methyl ester 
hydrochloride ( 172 mg, 0.29 mmol) and the aldehyde in methanol (5 mL) were added acetic 
acid (0.5 mL), followed by sodium cyanoborohydride (38 mg, 0.58 mmol). The reaction 
mixture was allowed to react for overnight. After removal of the solvent, the residue was 

9345 partitioned with ethyl acetate and 5% sodium bicarbonate, and extracted 3 times with ethyl 
acetate. The combined organic solution was washed with water and brine, dried over 
magnesiun sulfate, and the solvent was removed. The residue Was flash-chromatographed on 
silica gel using a 1: 1 solution of hexanes and ethyl acetate to yield the title compound (142 
mg, 73 %) as a oily residue: 'H NMR (300 MHz, CDC1 3 ) 8 7.64 (d, 1H, 7=8.0 Hz), 7.35 

9350 (m, 6H), 6.55 (d, 1H, 7= 8.2 Hz), 6.37 (br s, 1H), 5.67 (d, 1H, 7=7.6 Hz), 5.55 (s, 1H), 
4.56 (m, 1H), 4.21-3.15 (m, 7H), 3.59 (s, 3H), 2.04 (t, 2H, 7=7.7 Hz), 1.95 (s, 3H), 
1.83 (m, 1H), 1.60 (m, 1H), 1.42 (s, 9H); 0.82 (s, 9H), -0.03 (s, 6H); NMR (CDCI3, 
minor isomer) 8 172.1, 168.6, 156.6, 155.0, 150.1 (149.6), 147.7 (141.4), 131.4, 128.8 
(128.6), 127.7, 122.6 (122.5), 113.5 (113.7), 110.9, 79.9 (80.2), 74.5, 64.9 (64.7), 60.4, 
9355 52.3, 51.8, 47.6, 45.2 (44.8), 33.1, 31.6 (31.9), 29.5, 28.4, 25.7, 21.0, 18.0, 15.3, 14.2, 
-4.6. 

Example 960F 

N-4-fr2R.3S 1 > l-Rnc-3-hvdroxypyrrolidin-2-vlmethvnam inoV2-phenvlhenzovl1methionine 

9360 methvl ester 

To a solution of the compound prepared in Example960E (140 mg, 0.20 mmol) in 
THF (3 mL) was added 1M TBAF-THF (0.3 mL). The reaction mixture was stirred for 30 
min at 0°C and then quenched with saturated ammonium chloride. The reaction mixture was 
diluted with ethyl acetate, and washed 3 times with water. The combined aqueous washings 

9365 were extracted 3 times with ethyl acetate. The combined organic fractions were dried over 
magnesium sulfate, and concentrated in vacuo. The crude product was purified by flash 
chromatography on silica gel using a 1:1 solution of ethyl acetate and hexanes to obtain the 
desired compound (85 mg, 76 %) as a oily residue: »H NMR (300 MHz, CDCI3) 8 7.55 (d, 
1H, 7=8.3 Hz), 7.30 (m, 6H), 6.45 (d, 1H, 7=8.5 Hz), 6.31 (br s, 1H), 5.75 (br s, 1H), 

9370 5.54 (br s, 1H), 4.51 (m, 1H), 4.15-3.82 (m, 3H), 3.56 (s, 3H), 3.59-2.98 (m, 5H), 2.00 
(m, 2H), 1.92 (s, 3H), 1.80 (m, 1H), 1.56 (m, 1H), 1.38 (s, 9H). 

Example 960G 
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N-4-K2R.3R) l-Boc-3.a cetvlthiopyrrolidin-2-vlmethvllamino)-2-phenvlbenzovllmethionine 

9375 methvl ester 

To a solution of the compound prepared in Example 960F (85 mg, 0. 1 5 mmol) in 
THF (3 mL) were added TPP (80 mg, 0.30 mmol), followed by DIAD (60 uL, 0.30 mmol) 
at 0° C under argon. The mixture was allowed to stir for 30 min and thiolacetic acid (22 (iL, 
0.3 1 mmol) was added to this mixture at the same temperature. The reaction mixture was 

9380 stirred overnight, during which time the ice-bath expired. The solution was concentrated. 

The crude products were chromatographed on silica gel using a 1: 1 solution of hexanes and 
ethyl acetate to give the desired compound (80 mg, 86.6 %) as a oily residue: 'H NMR (300 
MHz, CDC1 3 ) 8 7.65 (d, 1H, 7=9.0 Hz), 7.37 (s, 5H), 6.55 (d, 1H, 7= 7.7 Hz), 6.37 (s, 
1H), 5.66 (d, 1H, 7=7.3 Hz), 5.44 (br s, 1H), 4.58 (m, 1H), 4.40-3.98 (m, 3H), 3.60 (s, 

9385 3H), 3.38-3.06 (m, 3H), 2.32 (s, 3H), 2.21 (m, 1H), 2.07 (t, 2H, 7=7.6 Hz), 1.99 (s, 

3H), 1.87 (m, 1H), 1.64 (m, 1H), 1.43 (s, 9H); ,3 C NMR (CDCI3) 8 194.4, 172.2, 168.5, 
156.0, 150.1, 141.8, 141.4, 131.4, 128.8, 128.7, 127.8, 122.2, 113.4, 111.0, 80.5, 60.4, 
57.6, 52.4, 51.8, 46.3, 45.1, 44.8, 42.3, 31.7, 30.7, 29.5, 28.4, 15.3, 14.7; HRMS (EI) 
calculated for C31H41N3O6S2: 615.2436, found: 615.2436. 

9390 

Example 960H 

N-4-K2R.3R) 3-thiopvrrolidin-2-vl methvnaminnV2-phenvlhenzovllmethioninfi 

hvdrohromide 

To a solution of the compound prepared in Example 960G (78 mg, 0. 1 2 mmol) in 
9395 dichloromethane (5 mL) was added 1M boron tribromide-dichloromethane ( 1 .2 mL) at 0° C 
under argon. The mixture was allowed to stir for 1 hr at the same temperature. Additionally 
the reaction mixture was stirred 4 hr at room temperature, and quenched by dropwise 
addition of water ( 5 mL). The solvent was removed to give crude residue. Without 
purification, the crude thioacetate was dissolved in TFA (2 mL). To this solution, mercuric 
9400 acetate (0. 1 g, 0.3 1 mmol) was added at 0° C under argon. The reaction mixture was 

allowed to stir for 30 min at the same temperature. This solution was evaporated and the 
resulting solid was suspended in methanol ( 10 mL). Gaseous hydrogen sulfide was bubbled 
into the reaction mixture for 5 min. The black precipitate was removed by filtration. After 
removing methanol, the residue was taken up with a 1: 1 solution ( 1 mL) of water and THF, 
9405 and purified by Prep-HPLC to afford the desired compound (17 mg, 23 %) as a white 

powder: lH NMR (300 MHz, CD3OD) 8 7.46-7.34 (m, 6H), 6.74 (m, 1H), 6.66 (s, 1H), 
4.46 (m, 1H), 4.10-3.91 (m, 2H), 3.75-3.31 (m, 4H), 2.56-2.40 (m, 2H), 2.20-1.78 (m, 
4H), 2.01 (s, 3H). 

9410 
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Rx ample 979 

N-f4-(N-2-chlnroethnxvcarhnnvl^amino-2-phenvlb fin7nvllmethionine 
The desired compound was prepared according to the method of Example 57 1 H 
9415 NMR (CD 3 OD): 8 1.68-1.82 (m, 1 H), 1.86-2.03 (comp, 4 H), 2.03-2.26 (comp, 2 H), 
3.28 (m, 2 H), 3.72 (t, /= 5.8 Hz, 2 H), 4.44 (dd, /= 4.4, 9.2 Hz, 1 H), 6.58 (d, J= 2.3 
Hz, 1 H), 6.66 (dd, J= 2.3, 8.5 Hz, 1 H), 7.27-7.46 (comp, 8 H). LRMS (CI): 389 (M- 
62, loss of COCl)+. 

9420 




Example 980 

^-r4-(N-5-f4-ChloroDhenvnfuran-2-vlmethvl-N-is opropvlarninomethvn-2-(2- 
methylphenynbenzovllmethionine lithium salt 
9425 The desired compound was prepared according to the method of Example 158 1 H 

NMR (300 MHz, d 6 DMSO) 8 7.59 - 7.55 (m, 2H), 7.44 (d, 1H), 7.42 - 7.36 (m, 3H), 
7.24 - 7.06 (m, 5H), 6.88 (d, 1H), 6.36 (d, 1H), 3.69 (s, 2H), 3.65 (s, 2H), 2.96 (m, 
1H), 2.16 - 1.50 (m, 1 1H) 1.04 (d, 6H) Calcd for the acid C34H36O4N2SCI APCI -Q1MS, 
MH- 603. 

9430 
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Example 982 

;V-r4-(yV-MethvWV-f 1 . 1 -rii methvl-2-phenvlethvnaminomethvl V2-(2-methvIphenvn- 
9435 benzoyl]methionine lithium salt 

The desired compound was prepared according to the method of Example 158 l H 
NMR (300 MHz, DMSO) 8 1.02 (s, 6H), 1.52-1.76 (m, 4H), 1.94 (s, 3H), 1.96-2.04 (m, 
3H), 2.17 (s, 3H), 2.78 (s, 2H), 3.64-3.73 (m, 3H), 6.92 (d, J=5.0 Hz, 1H), 7.05-7.23 
(m, 10H), 7.34 (dd, J=7.8, 1.5 Hz, 1H), 7.47 (d, J=7.8 Hz, 1H). MS (APCI(+)) m/z 518 
9440 (M+H); Analysis calc'd for C 31 H37LiN2O3S+0.85H 2 O: C, 68.96; H, 7.22; N, 5. 19; 
found: C, 68.86; H, 6.60; N, 5.25. 



W-f 4-W-Methvl-W-f 1 . 1 -d imethvl-2-cvclohexvlethvnaminomethylV2-(2-mKthvlphenyn- 



The desired compound was prepared according to the method of Example 158 'H 
NMR (300 MHz, DMSO) 8 0.85-1.17 (m, 6H), 1.03 (brs, 6H), 1.30-1.35 (m, 2H), 1.51- 
9450 1.77 (m, 10H), 1.93 (s, 3H), 1.97-2.18 (m, 3H), 2.02 (s, 3H), 3.56 (brs, 2H), 3.59-3.74 
(m, 1H), 6.92 (d, J=5.0 Hz, 1H), 7.11-7.23 (m, 5H), 7.34 (d, J=7.7 Hz, 1H), 7.46 (d, 
J=7.8 Hz, 1H). MS (APCI(+)) m/z 525 (M+H); Analysis calc'd for 
C31H43UN2O3S+O.8OH2O: C, 68.3 1;H. 8.25; N, 5. 14; found: C, 68.29; H, 8.23; N, 
5.04. 




9445 



Example 983 
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F.xample 986 

Alf4-{Al?.-CvclohexvlethvI-A^^ 

9460 methionine 

The desired compound was prepared according to the method of Example 157 'H 
nmr (300 MHz, DMSO d 6 ): 5 9.02, s, 1H; 8.09, d, 1H; 7.76, s, 1H; 7.48, d, 1H; 7.37, dd, 
1H; 7.21, m, 2H; 7.15, m, 3H; 4.21, m, 1H; 3.83, s, 2H; 3.61, s, 2H; 2.42, t, 2H; 1.98 - 
2.23, m, 6H; 1.96, s, 3H; 1.65- -1.90, m, 2H; 1.55, m, 5H; 1.01 - 1.43, m, 6H; 0.80, m, 

9465 2H. MS (ESI(-)): 578 (M-H); (ESI(+)): 580. Calc'd for C32H41N3O3S2: C 66.29, H 
7.13, N 7.43: Found: C 65.82, H 7.03, N 7.34. 




9470 Example 995 

/V-f4-n-ethvlthio-4-phenvlbut-2-oxvmethvn -2-r2-methvlnhenvl)benzovllmethionine 

The desired compound was prepared according to the method of Example 158 *H 
(300MHz, CDCI3, 8) 7.70 (1H, m), 7.38 (1H, dd, J=6&2Hz), 7.30-7.20 (6H, m), 7.20- 
7.05 (3H, m), 7.04 (1H, bs), 6.12 (1H, m), 6.00-5.40 (2H, m), 4.38 (1H, m), 4.01 (1H, 
9475 m), 3.85 (1H, d, J=12Hz), 3.00-2.50 (5H, m), 2.37 (2H, m), 2.20-2.00 (6H, m), 1.98 
(3H, s), 1.86 (2H, m), 1.57 (1H, m), 1.07 (3H, t, J=8Hz). m/e (ESI) 565 (MH+) 
Anal.calc. for C32H40N2O3S2 O.5O H2O C 66.98, H 7.20, N 4.88 Found C 67.02, H 
7.24, N 4.80 
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9485 




SMe 



C0 2 -Li + 



Example 996 

A^-r4-(N-cvclohexvlmethyl-A^-butanesulfonylaminomethylV2-(2- 
methylphenynbenzovllmethionine 
The desired compound was prepared according to the method of Example 157 
(300MHz, DMSO-d6, 8) 7.54 (1H, m), 7.42 (1H, m), 7.30-7.10 (5H, m), 6.96 (1H, m), 
4.40 (2H, m), 3.63 (1H, m), 3.08 (2H, m), 2.99 (2H, m), 2.17 (2H, m), 1.99 (2H, m), 
1.90 (3H, s), 1.80-1.40 (10H, m), 1.37 (4H, m), 1.00 (2H, m), 1.87 (3H, t, J=8Hz), 1.73 
(2H,m). m/e (ESI) 587 (MH") 



9490 




Example 997 

N-r4-N-benzvl-N-(4-cvanophenvnamin omethvl-2-r2-methvlphenvnbenzovnmethibnine. 

lithium salt 




Example 997A 

9500 A solution of 4-aminobenzonitrile (2.4 1 g, 20.0 mmol) and benzaldehyde (2. 14 g, 

20.0 mmol) in dichloroethane solvent (30 mL) was treated with Na(OAc) 3 BH (6.69 g, 30.0 
mmol) [CAUTION! - exothermic]. After 16 h the reaction mixture was carefully quenched 
by the addition of saturated aqueous NaHCC>3 (60 mL), and the resulting biphasic mixture 
was extracted with ethyl acetate (60 mL + 2 x 30 mL). The combined organic extracts were 

9505 rinsed with brine (30 mL), dried over MgS04, and concentrated under reduced pressure to 
provide an amber oil. Flash column chromatography eluting with hexane and ethyl acetate 



-450- 



WO 98/50029 



PCT/US98/09296 



using an elution gradient of 90: 10 to 80:20 afforded 3.56 g of 997A as a white solid (86% 
yield). 

1H NMR (CDC1 3 ):5 4.37 (d. J = 5.4 Hz, 2 H), 2.58-4.66 (br, 1 H), 6.58 (d, J = 8.8 Hz. 2 
9510 H), 7.26-7.42 (comp, 7 H). LR 

MS (GI+): (M+H)+ calc for C14H13N2: 209; found: 209. 



mmol) in dimethyl formamide solvent (10 mL) was treated dropwise with a solution of 
thionyl chloride (1.78 g, 14.6 mmol) in dimethyl formamide solvent (5 mL). After 15 h the 
reaction mixture was poured into water (125 mL), and the resulting solution was extracted 
with diethyl ether (3 x 25 mL). The combined organic extracts were rinsed sequentially with 
9520 water (2 x 20 mL), saturated aqueous sodium bicarbonate (3 x 20 mL), and then brine (20 
mL). The organic portion was dried over MgS04 and concentrated under reduced pressure 
to provide a colorless oil. Flash column chromatography eluting with hexane and ethyl 
acetate using an elution gradient of 96:4 to 94:6 afforded 2.63 g of 997B as a colorless oil 
(98% yield). 

9525 »H NMR (CDC1 3 ):5 2.06 (s, 3 H), 3.61 (s, 3 H), 4.62 (s, 2 H), 7.07 (d, J = 7.0 Hz, 1 H), 
7.17-7.31 (comp, 4 H), 7.45 (dd, J = 1.5, 8.1 Hz, 1 H), 7.97 (d, J = 8.1 Hz, 1 H). LR 
MS (CI+): (M+H)+ calc for C16H15CIO2: 274; found: 274; (M+NH4H calc for 
Ci 6 Hi 8 ClN0 2 : 292; found: 292. 



Example 997C 

A heterogeneous mixture of 997A (0.466 g, 2.0 mmol), 4-chloromethyl-2-(2- 
methylphenyl)benzoic acid, methyl ester, 997B (0.550 g, 2.00 mmol), K 2 C0 3 (0.553 g, 
4.00 mmol), and tetrabutylammonium iodide (0.0754 g, 0.200 mmol) in acetonitrile solvent 
9535 (5 mL) was heated to 70 °C. After 16 h the reaction mixture was returned to room 



C0 2 Me 
Example 997B 

A solution of 1 178C (2.50 g, 9.75 mmol) and lithium chloride (0.537 g, 12.7 




9515 



9530 
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temperature, diluted with dimethylformamide (DMF) solvent (5 mL) and treated with solid 
LiOH (0.514 g, 12.0 mmol), and then heated to 90 °C for 10 h. The reaction mixture was 
returned to room, temperature and diluted with additional DMF (10 mL). Triethylamine 
hydrochloride (1.40 g, 10.0 mmol) was added, followed by methionine methyl ester 

9540 hydrochloride (0.807 g, 4.00 mmol), 3-hydroxy-l,2,3-benzotriazin-4(3H)-one (HOOBT) 
(1.66 g, 10.0 mmol), and l-ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDC) (1.96 g, 
10.0 mmol). The mixture was heated to 60 °C for 18 h, cooled to room temperature, diluted 
with ethyl acetate (80 mL), and extracted with 2: 1: 1 H2O: saturated aqueous NaHCC>3: brine 
(50 mL + 2 x 20 mL), followed by brine ( 10 mL). The organic layer was dried over 

9545 MgSC>4, filtered through silica gel with 1 : 1 hexane: ethyl acetate rinses, and concentrated 
under reduced pressure to yield an amber oil. Radial chromatography eluting with hexane 
and ethyl acetate using an elution gradient of 80:20 to 50:50 afforded 0.0365 g of 997C as a 
colorless oil (3.2% yield). 

*H NMR (d 6 -DMSO):8 1.52-1.65 (m, 1 H), 1.79-1.91 (m, 1 H), 1.98-2.12 (comp, 8 H), 
9550 3.66 (s, 3 H), 4.56-4.67 (m, 1 H), 4.72 (s, 2 H), 4.75 (s, 2 H), 5.81-5.90 (br, 1 H); 6.69 
(d, J = 8.9 Hz, 2 H), 7.00 (d, J = 1.7 Hz, 1 H). 7.15-7.88 (comp, 10 H), 7.42 (d, J = 8.9 
Hz, 2 H), 7.93 (dd, J = 8.1, 13.2 Hz, 1 H). LR 
MS (ESI+): (M+H)+ calc for C35H36N3O3S: 578; found: 578. LR 
MS (ESI-): (M-H)- calc for C35H34N3O3S: 576; found: 576. 

9555 




Example 997D 
N-r4-N-benzvl-N-(4-cyanophenynarra^ 

lithium salt 

9560 A solution of 997C (0.0375 g, 0.0649 mmol) in methanol solvent (0.3 mL) was 

treated with LiOH (0.078 mL of a 1 M aqueous solution, 0.078 mmol) to afford a cloudy, 
white mixture which gradually became clear and colorless. After 8 h the reaction mixture 
was diluted with H2O (2 mL) and extracted with diethyl ether (2 x 1 mL). The aqueous 
phase was lyophilized to provide 0.0332 g of 997D as a white solid (90% yield). 
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9565 l H NMR (d 6 -DMSO):8 1.48-1.76 (comp, 2 H), 1.88-2.08 (comp, 8 H), 3.59-3.72 (br, 1 
H), 4.83 (s, 2 H), 4.89 (s, 2 H), 6.76 (d, J = 9.1 Hz, 2 H), 6.90-6.96 (m, 1 H), 7.00 (s, 1 
H), 7.07-7.37 (comp, 10 H), 7.47-7.53 (comp, 3 H). HR 

MS (FAB): (M+H)+ calc for C34H34N3O3S: 564.2321; found: 564.2325 (0.8 ppm error). 

9570 




O 



Example 998 

N-f4-N-benzyl-N-f4-carboxarrudophenynarninomethvl-2-(2- 
methylphenynhenzovllmethionine. lithium salt 

9575 



H 2 NOC 




Exam ple 998A 

Compound 998A was prepared in the same fashion as 997A (69% yield). 
lH NMR (d 6 -DMSO):5 4.32 (d, J = 5.9 Hz, 2 H), 6.55 (d, J = 8.6 Hz, 2 H), 6.78-6.92 
9580 (br comp, 2 H), 7.20-7.26 (m, 1 H), 7.28-7.38 (comp, 4 H), 7.49-7.59 (br, 1 H), 7.60 (d, 
J = 8.6 Hz, 2 H). LR 

MS (CI+): (M+H)+ calc for C14H15N2: 227; found: 227. 



H 2 NOC 




9585 Example 998B 

Compound 998B was prepared in the same fashion as 997C (5.7% yield). 
'H NMR (d6-DMSO):8 1.70-1.85 (comp, 2 H), 1.96 (s, 3 H), 1.97-2.24 (comp, 5 H), 
3.58 (s, 3 H), 4.23-4.33 (br, 1 H), 4.80 (s, 2 H), 4.85 (s, 2 H), 6.68 (d, J = 9.2 Hz, 2 
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H), 6.86-6.94 (br, 1 H), 7.04-7.36 (comp, 14 H), 7.48 (d, J = 8.2 Hz, 1 H), 7.50-7.60 
9590 (br, 1 H), 7.63 (d, J = 8.8 Hz, 2 H), 8.30 (d, J = 7.8 Hz, 1 H): LR 
MS (ESI+): (M+H)+ calc for C35H38N3O4S: 596; found: 596. LR 
MS (ESI-): (M-H)- calc for C 35 H3 6 N304S: 594; found: 594. 



Compound 998C was prepared in the same fashion as 997D (100% yield). 
!H NMR (d 6 -DMSO):5 1.47-1.61 (m, 1 H), 1.62-1.73 (m, 1 H), 1.87-2.08 (comp, 8 H), 
9600 3.59-3.70 (m, 1 H), 4.78 (s, 2 H), 6.67 (d, J = 8.9 Hz, 2 H), 6.86-6.94 (br comp, 2 H), 
7.01 (s, 1 H), 7.05-7.35 (comp, 8 H), 7.50 (d, J = 7.8 Hz, 1 H), 7.54-7.61 (m, 1 H), 
7.62 (d, J = 8.9 Hz, 1 H). HR 

MS (FAB): (M+Li)+ calc for C34H35UN3O4S: 588.2508; found: 588.2502 (-1.0 ppm 
error). 




9595 



Example 998C 

N-f4-N-benzvl-N-f4-ca rboxamidophenvnaminomethvl-2-f2- 
methylphenvDbenzoyllmethionine. lithium salt 



9605 




9610 



Example 999 

N-r4-N-ben zvl-N-f4-sulfonamidophenvl)aminomethvl-2-(2- 
methvlphen vnbenzovnmethionine. lithium salt 
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Fxam ple 999A 

Compound 999 A was prepared in the same fashion as 997 A (51% yield). 
9615 >H NMR (d6-DMSO):5 4.34 (d, J = 6.3 Hz, 2 H), 6.63 (d, J = 8.8 Hz, 2 H), 6.90-6.94 
(br, 2 H), 7.00-7.06 (m, 1 H), 7.20-7.26 (m, 1 H), 7.32-7.34 (comp, 4 H), 7.48 (d, J = 
8.8 Hz, 2 H). LR 

MS (CI+): (M+H) + calc for C13H15N2O2S: 263; found: 263. 



9620 



9630 




SMe 



C0 2 Me 



H 2 N0 2 S' 

Example 999B 

Compound 999B was prepared in the same fashion as 997C (1.3% yield). 
>H NMR (CDC1 3 ):6 1.51-1.63 (m, 1 H), 1.78-1.91 (m, 1 H), 1.95-2.16 (comp, 8 H), 
3.63 (app d, J = 4.0 Hz, 3 H), 4.14-4.20 (m, 2 H), 4.37 (d, J = 5.1 Hz, 2 H), 4.52-4.83 
9625 (comp, 3 H), 5.83-5.91 (m, 1 H), 6.59 (dd, J = 2.6, 8.8 Hz, 2 H), 7.07 (d, J = 8.1 Hz, 1 
H), 7.24-7.40 (comp, 9 H), 7.61 (app t, J = 7.4 Hz, 2 H), 7.85 (dd, J = 7.8, 18.0 Hz, 1 
H). LR 

MS (ESI+): (M+H) + calc for C34H38N3O5S: 632; found: 632. LR 
MS (ESI-): (M«)" calc for C34H37N3O5S: 631; found: 631. 




SMe 



C0 2 Li 



H 2 N0 2 S' 

Example 999C 

N-r4-N-benzvl-N-(4-sulfonamidophenvnamin omethvl-2-(2- 
methylphenvribenzovnmethionine. lithium salt 
9635 Compound 999C was prepared in the same fashion as 997D (90% yield). 

1H NMR (d6-DMSO):8 1.46-1.82 (comp, 2 H), 1.86-2.16 (comp, 8 H), 3.59-3.73 (m, 1 
H), 3.99 (s, 2 H), 4.31 (app d, J = 5.9 Hz, 2 H), 6.55 (d, J = 8.0 Hz, 2 H), 6.74-7.37 
(comp, 14 H), 7.72-7.80 (br, 1 H). HR 
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MS (FTMS): (M+H)+ calc for C33H36N3O3S2: 618.2087; found: 618.2091 (-0.7 ppm 
9640 error). 



Example 1000 

N-r4-N-benzvl- N-f4-N-hRn7oylsulfonamidophenynaminornethvl-2-f2- 
9645 methvlphenyDbenzovllmethionine. lithium salt 

BzHN0 2 S^^ 
Example 1000 A 

Compound 1000A was prepared in the same fashion as 997 A (81% yield). 
9650 lH NMR (CDC1 3 ):8 4.39 (d, J = 4.7 Hz, 2 H), 4.67-4.73 (br, 1 H), 6.62-6.67 (m, 2 H), 
7.29-7.42 (comp, 5 H), 7.43-7.47 (comp, 2 H), 7.53-7.59 (m, 1 H), 7.74-7.79 (m, 2 H), 
7.92-7.95 (m, 2 H), 8.46-8.80 (br, 1 H). LR 
MS (CI+): (M+H)+ calc for. C 2 qH i 9 N 2 0 2 S: 367; found: 367. 



SMe 



C0 2 Me 



9655 BzHN0 2 S' 

Example 100QB 

Compound 1000B was prepared in the same fashion as 997C (5.6% yield). 
*H NMR (CDC1 3 ):8 1.52-1.66 (m, 1 H), 1.79-1.91 (m, 1 H), 1.99-2.10 (comp, 8 H), 
3.65 (s, 3 H), 4.56-4.66 (m, 1 H), 4.72 (s, 2 H), 4.75 (s, 2 H), 5.86-5.93 (br, 1 H), 
6.60-6.78 (comp; 2 H), 7.12-7.37 (comp, 9 H), 7.37-7.45 (comp, 3 H), 7.50-7.57 (m, 1 
H), 7.87 (d, J = 7.8 Hz, 2 H), 7.86-7.94 (comp, 5 H), 8.02 (s, 1 H), 9.38 (s, 1 H), 
10.70-10.86 (br, 1 H). LR 

MS (ESI+): (M+H) + calc for C41H42N3O6S: 736; found: 736. LR 
MS (ESI-): (M-H)- calc for C41H40N3O6S: 734 found: 734. 



9660 




9665 
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O O 

F.xam ple 10Q0C 

N-f4-N-benzvl-N-f4-N-benzoylsulfonamidophenvna minomethvl-2-f2- 
mpthylphpn ynhenzo yllmethionine- lithium salt 
?670 Compound 1000C was prepared in the same fashion as 997D (77% yield). 

tH NMR (d 6 -DMSO):6 1.48-1.76 (comp, 2 H), 1.89-2.06 (comp, 8 H), 3.67-3.77 (br, 1 
H), 4.29 (d, J = 5.9 Hz, 1 H), 4.74 (s, 2 H), 4.79 (s, 2 H), 6.49 (d, J = 8.9 Hz, 1 H), 
6.60-6.66 (m, 2 H), 6.95-7.35 (comp, 15 H), 7.47-7.58 (comp, 2 H), 7.86 (d, J = 7.2 
Hz, 2 H). LR 

9675 MS (ESI-): (M-H)- calc for C40H38N3O6S2: 720; found: 720. 




O 



Exam ple 1001 

N-[4-N-benzvl-N-(4-Drnpionvlphen vl'>aminomethvl-2-(2- 
meth ylphenvnbeny n yllmethion ine. lithium salt 




NHBn 



Exam ple 1001A 

Compound 1001 A was prepared in the same fashion as 997A (89% yield). 
IH NMR (CDC1 3 ):5 0.97 (t, J = 7.4 Hz, 3 H), 1.73 (tq, J = 7.3, 7.4 Hz, 2 H), 2.82 (t, J 
7.3 Hz, 2 H), 4.39 (d, J = 4.0 Hz, 2 H), 4.56-4.63 (br, 1 H), 6.59 (d, J = 9.0 Hz, 2 H), 
7.25-7.35 (comp, 5 H), 7.82 (d, J = 9.0 Hz, 2 H). LR 
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MS (CI+): (M+H)+ calc for C17H20NO: 254; found: 254. 



9690 




e 



Example 100 IB 



Compound 1001B was prepared in the same fashion as 997C (49% yield). 
"H NMR (CDC1 3 ):5 0.97 (t, J = 7.5 Hz, 3 H), 1.52-1.66 (m, 1 H), 1.73 (app q, J = 7.5 
9695 Hz, 2 H), 1.78-1.91 (m, 1 H), 1.99-2.13 (comp, 8 H), 2.82 (t, J = 7.5 Hz, 2 H), 3.66 (s, 
3 H), 4.53-4.67 (m, 1 H), 4.73 (s, 2 H), 4.76 (s, 2 H), 5.84-5.90 (m, 1 H), 6.71 (d, J = 
8.9 Hz, 2 H), 7.04 (d, J = 1.7 Hz, 1 H), 7.14-7.37 (comp, 10 H), 7.82 (d, J = 8.9 Hz, 2 
H), 7.92 (dd, J = 8.1, 13.2 Hz, 1 H). LR 

MS (ESI+): (M+H)+ calc for C38H43N2O4S: 623; found: 623. LR 
9700 MS (ESI-): (M-H)- calc for C28H41N2O4S: 621 ; found: 621 . 



Compound 1001C was prepared in the same fashion as 997D (98% yield). 
'H NMR (d 6 -DMSO):6 0.88 (t, J = 7.3 Hz, 3 H), 1.50-1.63 (comp, 3 H), 1.63-1.78 (m, 1 
H), 1.79-2.1 1 (comp, 8 H), 2.78 (t, J = 7.3 Hz, 2 H), 3.72-3.81 (br, 1 H), 4.82 (s, 2 H), 
4.87 (s, 2 H), 6.74 (d, J = 9.2 Hz, 2 H), 6.94-7.02 (br, 1 H), 7.02 (s, 1 H), 7.09-7.36 
9710 (comp, 10 H), 7.52 (d, J = 7.8 Hz, 1 H), 7.73 (d, J = 9.2 Hz, 2 H). HR 

MS (FAB): (M+2Li-H)+ calc for C 3 7H39Li2N20 4 S: 621.2951; found: 621.2966 (2.4 ppm 




9705 



Example 1001C 
N-f4-N-ben7.vl-N-f4-pro pionvlphenvnaminomethvl-2-r?.- 
methvlphenvnhe nzovll methionine, lithium salt 



error). 
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9715 



9720 



9725 




SMe 



CQ 2 Li 



Exam ple 1002 

N44-N-ben7.vl-N44-benzov^ 

lithium salt 



IX 



'NHBn 
Exam ple 1002A 

Compound 1002A was prepared in the same fashion as 997 A (63% yield). 
'H NMR (d 6 -DMSO):8 3.37 (s, 1 H), 4.38 (d, J = 6.2 Hz, 2 H), 6.68 (d, J = 8.8 Hz, 2 
H), 7.22-7.28 (m, 1 H), 7.31-7.38 (comp, 4 H), 7.46-7.62 (comp, 7 H). LR 
MS (ESI+): (M+H)+ calc for C 2 oHi 8 NO: 288; found: 288. LR 
MS (ESI-): (M-H)- calc for C20H16NO: 286; found: 286. 




SMe 



C02Me 



PhOC 



Example 1002B 

9730 Compound 1002B was prepared in the same fashion as 997C (30% yield). 

1H NMR (CDC1 3 ):8 1.52-1.68 (m, 1 H), 1.79-1.93 (m, 1 H), 1.98-2.16 (comp, 8 H), 
3.67 (s, 3 H), 4.56-4.70 (m, 1 H), 4.76 (s, 2 H), 4.78 (s, 2 H), 5.85-5.92 (m, 1 H), 6.74 
(d, J = 9.2 Hz, 2 H), 7.05 (s, 1 H), 7.14-7.38 (comp, 10 H), 7.40-7.48 (comp, 2 H), 
7.69-7.78 (comp, 4 H), 7.94 (dd, J = 8.1, 13.3 Hz, 1 H). LR 

9735 MS (ESI+): (M+H)+ calc for C41H41N2O4S: 657; found: 657. LR 
MS (ESI-): (M-H)" calc for C41H39N2O4S: 655; found: 655. 
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O 

Example 1002C 



9740 N-f4-N-benzvl-N-(4-benzovlphenvnamin n methvl-2-(2-methvlphenvnhenzovllmethinninp. 

lithium salt 

Compound 1002C was prepared in the same fashion as 997D (86% yield). 
l H NMR (d 6 -DMSO):5 1.49-1.63 (m, 1 H), 1.63-1.77 (m, 1 H), 1.78-2.10 (comp, 8 H), 
3.68-3.76 (br, 1 H), 4.84 (s, 2 H), 4.89 (s, 2 H), 6.81 (d, J = 9.1 Hz, 2 H), 6.96 (d, J = 
9745 5.4 Hz, 1 H), 7.03 (s, 1 H), 7.08-7.37 (comp, 11 H), 7.46-7.61 (comp, 7 H). HR 
MS (FAB): (M+Li)+ calc for C40H38L1N2O4S: 649.2712; found: 649.2723 (1.6 ppm 
error). . 



9750 




Example 1003 

N-r4-N-benzvl-N-r4-f6-meth vlbenzthiazol-2vnphenvnaminomethvl-2-r2- 
methvlph envDbenzovllmethionine. lithium salt 



9755 




Example 1003 A 
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Compound 1003A was prepared in the same fashion as 997A (38% yield). 
IH NMR (CDCb):5 2.47 (s, 3 H), 4.41 (app s, 3 H), 6.65-6.70 (m, 2 H), 7.22-7.38 
(comp, 6 H), 7.62 (s, 1 H), 7.83-7.91 (comp, 3 H). LR 
9760 MS (ESI+): (M+H) + calc for C21H19N2S: 330; found: 330. LR 
MS (ESI-): (M-H)- calc for C 2 iHi 7 N 2 S: 329; found: 329. 



9765 Compound 1003B was prepared in the same fashion as 997C ( 16% yield). 

'H NMR (CDC1 3 ):8 1.52-1.72 (br m, 1 H), 1.80-1.92 (m, 1 H), 1.99-2.14 (comp, 8 H), 
2.48 (s, 2 H), 3.66 (s, 3 H), 4.56-4.68 (m, 1 H), 4.74 (s, 2 H), 4.77 (s, 2 H), 5.84-5.90 
(m, 1 H), 6.79 (d, J = 8.8 Hz, 2 H), 7.07 (s, 1 H), 7.24-7,38 (comp, 11 H), 7.62 (s, 2 
H), 7.85-7.98 (comp, 4 H). LR 

9770 MS (ESI+): (M+H)+ calc for C42H42N3O3S2: 698; found: 698. LR 
MS (ESI-): (M-H)- calc for C42H40N3O3S2: 700; found: 700. 




SMe 



COgMe 



Example 1003B 




9775 



Kxam ple 1003C 

N44N-ben7.vl-N-f4-f6-methvlbenzthiazol-2vnphenvnaminomethvl-2-(2- 
methvlphenynhenzovllmethionine . lithium salt 
Compound 1003C was prepared in the same fashion as 997D (93% yield). 
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'H NMR (d 6 -DMSO):5 1.48-1.62 (m. 1 H), 1.62-1.73 (m, 1 H), 1.80-2.11 (comp, 8 H), 
2.41 (s, 3 H), 3.64-3.73 (br, 1 H), 4.82 (s, 2 H), 4.87 (s, 2 H), 6.83 (d, J = 8.8 Hz, 2 
9780 H), 6,95 (d, J = 5.8 Hz, 1 H), 7.04 (s, 1 H), 7.08-7.37 (comp, 1 1 H), 7.53 (d, J = 7.8 
Hz, 1 H), 7.76-7.82 (comp, 4 H). HR 

MS (FAB): (M«)+ calc for C41H38N3O3S2: 685.2433; found: 685.2421 (-1.8 ppm error). 



9785 




Example 1004 

N-r4-N-2J -oUfluorobenzvl-N-('4-cyanophenyDaminomethyl-2-f2-methylphenyn 

benzoyll methionine, lithium salt 



9790 




Example 1004 A 

A heterogeneous mixture of 4-bromomethyl-2-(2-methylphenyl)benzoic acid, methyl 
ester (example 1 178D) (0.638 g, 2.00 mmol), 4-aminobenzonitrile (0.241 g, 2.0 mmol), 
K2CO3 (1.1 1 g, 8.00 mmol), and tetrabutylammonium iodide (0.0754 g, 0.200 mmol) in 

9795 acetonitrile solvent (5 mL) was heated to 70 °C for 18 h. Next, 2,5-difluorobenzyl bromide 
(0;507 g, 2.40 mmol) was added, and the reaction mixture was returned to 70 °C. After 16 
h the reaction mixture was cooled to room temperature, diluted with DMF solvent (5 mL) 
and treated with solid LiOH (0.5 14 g, 12.0 mmol), and then heated to 90 °C for 14 h. The 
reaction mixture was cooled to room temperature and diluted with additional DMF (20 mL). 

9800 Triethy lamine hydrochloride ( 1 .40 g, 1 0.0 mmol) was added, followed by methionine 

methyl ester hydrochloride (0.807 g, 4.00 mmol), 3-hydroxy-l,2,3-benzotriazin-4(3H)-one 
(HOOBT) ( 1 .66 g, 10.0 mmol), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDC) 
(1.96 g, 10.0 mmol), and finally, triethylarnine (1.02 g, 10.0 mmol). The mixture was 
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heated to 60 °C for 8 h, cooled to room temperature, diluted with ethyl acetate (80 mL). and 
extracted with 2: 1: 1 H 2 0: saturated aqueous NaHC0 3 : brine (50 mL + 2 x 20 mL), 
followed by brine (10 mL). The organic layer was dried over MgSC>4, filtered through silica 
gel with 1:1 hexane: ethyl acetate rinses, and concentrated under reduced pressure to yield 
an amber oil. Radial chromatography eluting with hexane and ethyl acetate using an elution 
gradient of 70:30 to 50:50 afforded 0.142 g of 1004A as a colorless oil (12% yield). 
»H NMR (CDC1 3 ):8 1.53-1.66 (m, 1 H), 1.80-1.92 (m, 1 H), 1.98-2.12 (comp, 8 H), 
3.66 (s, 3 H), 4.56-4.67 (m, 1 H), 4.71 (s, 2 H), 4.75 (s, 2 H), 5.86-5.96 (m, 1 H), 6.69 
(d, J = 9.0 Hz, 2 H), 6.78-6.89 (comp, 2 H), 7.00 (s, 1 H), 7.04-7.37 (comp, 6 H), 7.44 
(d, J = 9.0 Hz, 2 H), 7.93 (dd, J = 8.1, 13.5 Hz, 1 H). LR 
MS (ESI+): (M+H)+ calc for C35H34F2N3O3S: 614; found: 614. LR 
MS (ESI-): (M-H)- calc for C35H32F2N3O3S: 612; found: 612. 




Example 1004B 

N-r4-N-2.5-difluoroben7vl-N-('4-cvanophenvna minomethvl-2-f2-methvlphenvl') 
9820 benzoyllmethionine. lithium salt 

Compound 1004B was prepared in the same fashion as 997D (93% yield). 
!H NMR (d6-DMSO):5 1.50-1.80 (comp, 2 H), 1.90-2.12 (comp, 8 H), 3.64-3.81 (m, 1 
H), 4.84-5.00 (comp, 4 H), 6.75-6.88 (comp, 2 H), 6.89-7.08 (comp, 3 H), 7.1 1-7.40 
(comp, 6 H), 7.48-7.63 (comp, 3 H). HR 
9825 MS (FAB): (M+H)+ calc for C34H32F2N3O3S: 600.2132; found: 600.2139 ( 1. 1 ppm 
error). 
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9830 



Example 1005 

N-[4-N-2.4-difliinmh ? nzvl-N-('4-cvanophenvl')aminomethyl-2-(2-methvlphenyl) 

benzoyl! methionine, lithium salt 



9835 



9840 



9845 



9850 




SMe 



C0 2 Me 



Example 1005A 

Compound 1005 A was prepared starting from 4-bromomethyl-2-(2- 
methylphenyl)benzoic acid, methyl ester (example 1 178D) in the same fashion as 1004A 
(14% yield). 

l H NMR (CDC1 3 ):8 1.53-1.66 (m, 1 H), 1.80-1.92 (m, 1 H), 1.98-2.12 (comp. 8 H), 

3.66 (s, 3 H), 4.56-4.67 (m, 1 H), 4.71 (s, 2 H), 4.75 (s, 2 H), 5.86-5.92 (m, 1 H), 6.69 

(d, J = 9.0 Hz, 2 H), 6.79-6.89 (comp, 2 H), 7.00 (s, 1 H), 7.04-7.37 (comp, 6 H), 7.44 

(d, J = 9.0 Hz, 2 H), 7.93 (dd, J = 8.1, 13.5 Hz, 1 H). LR 

MS (ESI+): (M+H)+ calc for C35H34F2N3O3S: 614; found: 614. LR 

MS (ESI-): (M-H)- calc for C35H32F2N3O3S: 612; found: 612. 



SMe 




9855 



N C0 2 Li 
H 



Example 1005B 

N-r4-N-2.4-difliioroben7.vl-N -( - 4-cvanophenvnaminomethvl-2-r2-methvlphenvn 

benzovll methionine, lithium salt 
Compound 1005B was prepared in the same fashion as 997D (80% yield). 
»H NMR (d 6 -DMSO):8 1.48-1.62 (m, 1 H), 1.62-1.73 (m, 1 H), 1.89-2.07 (comp, 8 H), 
3.62-3.72 (br, 1 H), 4.82-4.88 (comp, 4 H), 6.79 (d, J = 9.1 Hz, 2 H), 6.90-7.32 (comp, 
10 H), 7.48-7.54 (comp, 3 H). HR 

MS (FAB): (M+H)+ calc for C34H32F2N3O3S: 600.2132; found: 600.2144 (2.0 ppm 
error). 
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F 




C0 2 Li 



9860 



9865 



9870 



Example 1006 

N44-N-3.5-difluoroben7.vl-N-f4-cvannphenvnar ninomethvl-?-r2-iTiethvlphenvl') 

henzoyllmethionine. lithium salt 



Compound 1006A was prepared starting from 4-bromomethyl-2-(2- 
methylphenyl)benzoic acid, methyl ester (example 1 178D) in the same fashion as 1004A 
(28% yield). 

1H NMR (CDC1 3 ):8 1.53-1.65 (m, 1 H), 1.80-1.91 (m, 1 H), 1.98-2.12 (comp, 8 H), 

3.66 (s, 3 H), 4.56-4.66 (m, 1 H), 4.67 (s, 2 H), 4.76 (s, 2 H), 5.88 (d, J = 7.2 Hz, 1 H), 

6.64-6.76 (comp, 5 H), 7.00 (d, J = 1.3 Hz, 1 H), 7.13-7.36 (comp, 5 H), 7.44 (d, J = 

8.8 Hz, 2 H), 7.94 (dd, J = 8.1, 13.2 Hz, 1 H). LR 

MS (ESI+): (M+H)+ calc for C35H34F2N3O3S: 614; found: 614. LR 

MS (ESI-): (M-H)- calc for C35H32F2N3O3S: 612; found: 612. 




9875 




Exam ple 1006B 
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N44-N-3 .5-di fl i mm benzyl-N-f 4-cyanophenvnami nnmpthyl-2-(2-meth vlpheny H 

benzoyllmethionine. lithium salt 
Compound 1006B was prepared in the same fashion as 997D (82% yield). 
9880 »H NMR (d 6 -DMSO):5 1.48-1.75 (comp, 2 H), 1.90-2.07 (comp, 8 H), 3.66-3.76 (br, 1 
H), 4.86 (s, 2 H), 4.92 (s, 2 H), 6.76 (d, J = 8.8 Hz, 2 H), 6.92-7.00 (comp, 4 H), 7.07- 
7.24 (comp, 5 H), 7.30 (dd, J = 1.5, 8.12 Hz, 1 H), 7.50-7.55 (comp, 3 H). HR 
MS (FAB): (M+H)+ calc for C34H32F2N3O3S: 600.2132; found: 600.2140 (1.2 ppm 
error). 

9885 




Example 1007 

N-r4-N-3.5-difluorohen7vl-N-(4-vinvlp henvnaminomethvl-2-(2-methvlphenvn 

benzoynmethionine. lithium salt 




O 

Example 1007 A 



Compound 1007 A was prepared starting from 4-bromomethyl-2-(2- 
9895 methylphenyl)benzoic acid, methyl ester (example 1 178D) in the same fashion as 1 004A 
(11% yield). 

'H NMR (CDC1 3 ):5 1.52-1.65 (m, 1 H), 1.80-1.91 (m, I H), 1.95-2.12 (comp, 8 H), 
2.50 (s, 3 H), 3.67 (s, 3 H), 4.56-4.67 (m, 1 H), 4.70 (s, 2 H), 4.78 (s, 2 H), 5.89 (dd, J 
= 2.5, 7.7 Hz, 1 H), 6.65-6.77 (comp, 5 H), 7.04 (s, 1 H), 7.13-7.36 (comp, 5 H), 7.83 
9900 (d, J = 9.2 Hz, 2 H), 7.94 (dd, J = 8.1, 13.8 Hz, 1 H). LR 

MS (ESI+): (M+H)+ calc for C36H37F2N2O4S: 63 1 ; found: 63 1 . LR 
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MS (ESI-): (M-H)- calc for C36H35F2N2O4S: 629; found: 629. 




C02Me 



9905 



9910 



9915 



9920 



A solution of 1007A (0.147 g, 0.233 mmol) in 1: 1 tetrahydrofuran: methanol 
solvent (2 mL) was treated with NaBH 4 (0.0315 g, 0.815 mmol). After 1 h the mixture was 
quenched by the addition of H 2 0 (2 mL), followed by a few drops of 3 M HC1. The 
reaction mixture was then extracted with ethyl acetate (4x2 mL), and the combined organic 
extracts were rinsed with brine (1 mL), dried over MgS0 4 , filtered through silica gel with 
ethyl acetate rinses, and concentrated under reduced pressure to afford an amber oil. Radial 
chromatography eluting with hexane and ethyl acetate using an elution gradient of 60:40 to 
30:70 afforded 0.0097 g of 1007B as a colorless oil (6.8% yield). 
•H NMR (CDC1 3 ):8 1.52-1.62 (comp, 2 H), 1.80-1.91 (m, 1 H), 1.99-2.14 (comp, 8 H), 
3.66 (s, 3 H), 4.58-4.66 (comp, 3 H), 4.70 (s, 2 H), 5.04 (d, J = 1 1.1 Hz, 1 H), 5.53 (d, 
J = 17.6 Hz, 1 H), 5.84-5.90 (m, 1 H), 6.55-6.67 (comp, 3 H), 6.67-6.79 (comp, 2 H), 
7.05 (s, 1 H), 7.23-7.34 (comp, 8 H), 7.92 (dd, J = 8.1, 13.6 Hz, 1 H). LR 
MS (ESI+): (M+H)+ calc for C36H37F2N2O3S: 615; found: 615. LR 

MS (ESI-): (M-H)- calc for C36H35F2N2O3S: 613; found: 613. 



Example 1007C 

N-r4-N-3.5-difluorohen7.vl-N-(4-vinvlphenvn aminomethvl-2-r2-methvlphenvl) 

henzoyllmethionine. lithium salt 
Compound 1007C was prepared in the same fashion as 997D (72% yield). 
1H NMR (d6-DMSO):5 1.60-1.70 (br m, 1 H), 1.70-1.83 (br m, 1 H), 1.88-2.06 (br 
comp, 8 H), 3.58-3.68 (br, 1 H), 4.65-4.77 (br comp, 1 H), 4.75 (s, 2 H), 4.81 (s, 2 H), 
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4.96 (d, J = 1 1.0 Hz, 1 H), 5.51 (dd-, J = 1.2, 17.7 Hz, 1 H), 6.54 (dd, J = 1 1.0, 17.7 
Hz, I H), 6.65 (d, J = 9.2 Hz, 2 H), 6.89-7.00 (comp, 4 H), 7.01-7.22 (comp, 4 H), 7.23 
9930 (d, J = 9.2 Hz, 2 H), 7.30-7.33 (m, 1 H), 7.51 (d, J = 7.9 Hz, 1 H). LR 
MS (ESI-): (M-H)- calc for C35H32F2UN3O3S: 599; found: 599. 



Compound 1008 was prepared in the same fashion as 997D (86% yield). 
'H NMR (d 6 -DMSO):5 1.46-1.61 (m, 1 H), 1.61-1.73 (m, 1 H), 1.86-2.08 (comp, 8 H), 
9940 2.38 (s, 3 H), 3.58-3.68 (br, 1 H), 4.85 (s, 2 H), 4.90 (s, 2 H), 6.73 (d, J = 9.0 Hz, 2 

H), 6.90-7.00 (comp, 5 H), 7.05-7.20 (comp, 5 H), 7.30 (dd, J = 1.7, 7.8 Hz, 1 H), 7.52 
(d, J = 7.8 Hz, 1 H), 7.74 (d, 9.0 Hz, 2 H). HR 

MS (FAB): (M+H)+ calc for C35H35F2N2O4S: 617.2286; found: 617.2277 (-1.5 ppm 
error). 

9945 



Example 1009 

f-r4-N-3,5-difluorobenzvl-N-r4-ri-hvdmxvp t hvnDhenvnaminomethvl-9-r2-rnethvlphp.nvn 

benzovllme thionine. lithium salt 




9935 



J0Q8 

N-r4-N-3.5-difluorobenz vl-N-(4-acetylphenvnaminomethvl-2-f2-methvlphenvn 

benzovllmet hionine. lithium s^ lt 
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SMe 



C0 2 Me 



Example 1009A 

Compound 1009A was prepared starting from 4-chloromethyl-2-(2- 



9955 methylphenyl)benzoic acid, methyl ester (example 997B) in the same fashion as 1004 A 
(17% yield). 

!H NMR (CDC1 3 ):8 1.52-1.65 (m, 1 H), 1.79-1.91 (m, 1 H), 2.00-2.14 (comp, 8 H), 
2.52 (s, 3 H), 2.67 (s, 3 H), 4.56-4.66 (m, 1 H), 4.66 (s, 2 H), 4.74 (s, 2 H), 5.85-5.91 
(m, 1 H), 6.64-6.81 (comp, 3 H), 6.86 (d, J = 8.1 Hz, 1 H), 7.05 (s, 1 H), 7.14-7.35 
9960 (comp, 8 H), 7.92 (dd, J = 8.1, 14.0 Hz, 1 H). LR 

MS (ESI+): (M+H)+ calc for C36H37F2N2O4S: 63 1 ; found: 63 1 . LR 
MS (ESI-): (M-H)- calc for C36H35F2N2O4S: 629; found: 629. 



Compound 1009B was prepared in the same fashion as 1007B (10% yield). 
!H NMR (CDCl3):8 1.41 (d, J = 6.5 Hz, 3 H), 1.52-1.65 (comp, 2 H), 1.77 (d, J = 2.7 
Hz, 1 H), 1.79-1.91 (m, 1 H), 1.99-2.15 (comp, 8 H), 3.66 (s, 3 H), 4.56-4.65 (comp, 3 
H), 4.69 (s, 2 H), 4.73-4.82 (m, 1 H), 5.85-5.91 (m, 1 H), 6.59 (dd, J = 2.4, 8.2 Hz, 1 
9970 H), 6.64-6:80 (comp, 5 H), 7.06 (d, J = 1.3 Hz, 1 H), 7.15-7.19 (m, 1 H), 7.21-7.36 
(comp, 5 H), 7.92 (dd, J = 8.1, 14.3 Hz, \ H). LR 
MS (ESI+): (M+H)+ calc for C36H39F2N2O4S: 633; found: 633. LR 
MS (ESI-): (M-H)- calc for C 36 H37F2N 2 04S: 631; found: 631. 




9965 



Example 1009B 
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9975 



9980 



9985 



SMe 



N C0 2 Li 




OH 



Rxample 1009C 

N-r4-N-3.5-difluorobenzvl-N-(4-(l-bvdroxvethvnphenvl)aminomethvl-2- r2-methvlphenvn 

benzoyll methionine, lithium salt 
Compound 1009C was prepared in the same fashion as 997D (76% yield). 
•H NMR (d 6 -DMSO):8 1.18 (d, J = 6.1 Hz, 3 H), 1.47-1.60 (m, 1 H), 1.60-1.73 (m, 1 
H), 1.88-2.09 (comp, 8 H), 3.59-3.68 (m, 1 H), 4.89-4.57 (m, 1 H), 4.71 (s, 2 H), 4.78 
(s, 2 H), 4.99 (d, J = 4.1 Hz, 1 H), 6.50 (dd, J = 2.3, 8.4 Hz, 1 H), 6.61 (d, J = 7.4 Hz, 
1 H), 6.70 (s, 1 H), 6.89-7.03 (comp, 4 H), 7.03-7.21 (dd, J = 1.3, 7.8 Hz, 1 H), 7.51 
(d, J = 9.8 Hz, 1 H). HR 

MS (FAB): (M+H) + calc for C35H36F2N3O4S: 618.2364; found: 618.2366 (0.4 ppm 
error). 




CQ 2 Li 



HO 



9990 Example 1010 

N-r4-N-3.5-difluorobenzvl-N-(4-f 1 -hydroxy- 1 -phenvlmethynphenvDaminomethvl- 
2-f2-methvlphenynbenzovHmethionine. lithium salt 
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F.yam ple 1010A 

Compound 1010A was prepared starting from 4-chloromethyl-2-(2- 
methylphenyl)benzoic acid, methyl ester (example 997B) in the same fashion as 1004A 
(5.4% yield). 

1H NMR (CDC1 3 ):8 1.53-1.66 (m, 1 H), 1.80-1.91 (m, 1 H), 2.00-2.13 (comp, 8 H), 
3.66 (s, 3 H), 4.55-4.66 (m, 1 H), 4.71 (s, 2 H), 4.79 (s, 2 H), 5.86-5.92 (m, 1 H), 6.68- 
6.78 (comp, 5 H), 7.05 (d, J = 1.6 Hz, 1 H), 7.14-7.35 (comp, 6 H), 7.40-7.47 (comp, 2 
H), 7.49-7.55 (m, 1 H), 7.70-7.77 (comp, 4 H), 7.94 (dd, J = 8.2, 13.3 Hz, 1 H). LR 
MS (ESI-): (M-H)- calc for C41H37F2N2O4S: 691; found: 691. 



SMe 



N C0 2 Me 
H 




OH 



Ficam ple 1010B 

Compound 1010B was prepared in the same fashion as 1007B (6.5% yield). 
1H NMR (CDC1 3 ):8 1.52-1.64 (comp, 2 H), 1.78-1.91 (m, 1 H), 1.99-2.11 (comp, 8 H), 
3.66 (s, 3 H), 4.55-4.65 (comp, 3 H), 4.68 (s, 2 H), 5.70 (d, J = 2.9 Hz, 1 H), 5.86 (t, J 
= 6.4 Hz, 1 H), 6.63 (d, J = 8.5 Hz, 2 H), 6.67-6.72 (m, I H), 6.75 (d, J = 6.2 Hz, 2 H), 
7.04 (s, 1 H), 7.17 (d, J = 8.5 Hz, 2 H), 7.19-7.41 (comp, 10 H), 7.91 (dd, J = 8.0, 21.3 
Hz, 1 H). LR 

MS (ESI+): (M-OH)+ calc for C41H39F2N2O3S: 677; found: 677. LR 
MS (ESI-): (M-H)- calc for C41H39F2N2O4S: 693; found: 693. 



10015 
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HO 

Example 10 IPC 



N-r4-N-3.5-difluorohen7. yl-N-a-(l-hvdroxv-l-phenvlmethvnphenvnaminomethvl- 
2-(2-methvlphe nvnbenzovnmethionine. lithium salt 
10020 Compound 1010C was prepared in the same fashion as 997D (100% yield). 

'H NMR (d 6 -DMSO):8 1.50-1.59 (br m, 1 H), 1.62-1.70 (br m, 1 H), 1.88-2.23 (br 
comp, 8 H), 4.68 (s, 2 H), 4.77 (s, 2 H), 6.66 (d, J = 8.5 Hz, 2 H), 6.92-6.95 (comp, 3 
H), 7.02-7.07 (comp, 3 H), 7.1 1-7.26 (comp, 5 H), 7.27-7.32 (comp, 5 H), 7.49 (d, J = 
8.0 Hz, 1 H). LR 

10025 MS (ESI-): (M-H)- calc for C4oH37F 2 LiN20 4 S: 678; found: 678. 




Example 1011 

N-r4-N-3.5-difluoroben7 vl-N-r4-r2-hvdroxvethvnphenvnaminomethvl- 
2-(2-methvlphenvnbenzo vnmethionine. lithium salt 




Example 1012 
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N-r4-N-3.5-difluorobenzv'-N-(4-r2-hvdroxvethvnpb pn V naminomethvl- 
2-(2-methylp hpn v^henzovl1methion ine. lithium salt 




Exam ple 1011 A an dExample 1012A 
10040 Compound 1012A was prepared starting from 4-chloromethyl-2-(2- 

methylphenyl)benzoic acid, methyl ester, 997B, in the same fashion as 1004A (4.1% yield). 
Compound 101 1 A was isolated from the crude reaction mixture as a side-product ( 15% 
yield). 

1H NMR (CDC1 3 ):5 1.44-1.50 (br, 1 H), 1.52-1.65 (m, 1 H), 1.80-1.91 (m, 1 H), 1.99- 
10045 2. 12 (comp, 8 H), 2.76 (t, J = 6.4 Hz, 2 H), 3.66 (s, 3 H), 3.80 (br t, J = 6.4 Hz, 2 H), 
4.58-4.68 (comp, 5 H), 5.84-5.90 (m, 1 H), 6.64 (d, J = 8.5 Hz, 2 H), 6.66-6.72 (m, 1 
H), 6.77 (d, J = 5.7 Hz, 2 H), 7.04 (d, J = 8.8 Hz, 2 H), 7.07 (s, 1 H), 7.20-7.34 (comp, 
5 H), 7.91 (dd, J = 8.2, 13.6 Hz, 1 H). LR 
MS (ESI+): (M+H)+ calc for C36H39F2N2O4S: 633; found: 633. LR 
10050 MS (ESI-): (M-H)- calc for C36H37F2N2O4S: 631; found: 631. 1012A: 

'H NMR (CDC1 3 ):8 -0.04 (s, 6 H), 0.86 (s, 9 H), 1.52-1.64 (m, 1 H), 1.79-1.91 (m, 1 
H), 1.99-2.12 (comp, 8 H), 2.71 (t, J = 7.2 Hz, 2 H), 3.65 (s, 3 H), 3.73 (t, J = 7.2 Hz, 2 
H), 4.56 (s, 2 H), 4.60-4.70 (comp, 3 H), 5.83-5.89 (m, 1 H), 6.62 (d, J = 8.4 Hz, 2 H), 
6.65-6.71 (m, 1 H), 6.76 (d, J = 6.1 Hz, 2 H), 7.01 (d, J = 8.4 Hz, 2 H), 7.06 (d, J = 1.7 
10055 Hz, 1 H), 7.20-7.34 (comp, 5 H), 7.90 (dd, J = 8.1, 13.2 Hz, 1 H). LR 
MS (ESI+): (M+H)+ calc for C 4 2H 5 3F2N20 4 SiS: 747; found: 747. LR 
MS (ESI-): (M-H)- calc for C42H51F2N2O4S1S: 745; found: 745. 
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10060 Example 101 IB 

N-r4-N-l l S-H;fi., ^benzvl-N-f4-(2-hvdroxvethvnphenvnaminomethvl- 
2-(2-methYlph^nyl , lbenzovnme thionine 1 lithinrp salt 
Compound 101 IB was prepared in the same fashion as 997D (76% yield). 
'H NMR (d 6 -DMSO):5 1.48-1.74 (br comp, 2 H), 1.90-2.06 (br comp, 8 H), 2.56 (t, J = 
7.2 Hz, 2 H), 3.48 (t, J = 7.2 Hz, 2 H), 3.64-3.76 (br, 1 H), 4.69 (s, 2 H), 4.75 (s, 2 H), 
6.58 (d, J = 8.5 Hz, 2 H), 6.90-7.22 (br comp, 10 H), 7.30 (d, J = 7.8 Hz, 1 H), 7.50 (d, 
J = 8.1 Hz, 1 H). HR 

MS (FAB): (M+H) + calc for C 3 5H3 6 F2LiN20 4 S: 625.2524; found: 625.2542 (2.8 ppm 
error). 



10065 



10070 




SMe 



C0 2 Li 



HO' 

(258473) Example 1012B 

N-r4-N-3,5-difluorobenzvl-N-<'4- r2-hvdroxvethvl > >phenvnaminomethvl- 
2-(2-methvlnnenvnhenzo vnmethionine. lithium salt 
1 0075 Compound 1 0 1 2B was prepared in the same fashion as 997D (64% yield). 

!H NMR (d 6 -DMSO):S -0.12 (s, 6 H), 0.79 (s, 9 H), 1.48-1.74 (br comp, 2 H), 1.89- 
2.08 (br comp, 8 H), 2.56 (t, J = 6.9 Hz, 2 H), 3.65 (t, J = 6.9 Hz, 2 H). 4.69 (s, 2 H), 
4.76 (s, 2 H), 6.58 (d, J = 8.9 Hz, 2 H), 6.88-7.22 (comp, 10 H), 7.30 (d, J = 7.7 Hz, 1 
H), 7.49 (d, J = 7.7 Hz, 1 H). HR 

10080 MS (FAB): (M+H)+ calc for C^H^LiNzC^SiS: 739.3389; found: 739.3389 (0. 1 ppm 
error). 



10085 




WO 98/50029 



PCT/US98/09296 



^-r4-N-3.5-difluorohp.n7.vl-^-fl-ethvlthio-3-cvclnhp.xvlprop -2-vnaminomethvl-2-r2- 
methylphenyDbenzovll methionine . 




10090 F.xample 1013A 

Compound 1013A was prepared starting from 4-bromomethyl-2-(2- 
methylphenyl)benzoic acid, methyl ester (example 1 178D) in the same fashion as 1004 A 
(10% yield). 

!H NMR (CDC1 3 ):5 0.70-0.93 (comp, 2 H), 1.06-1.71 (comp, 16 H), 1.30-1.92 (m, 1 H), 
10095 1.99-2.10 (comp, 7 H), 2.19 (s, 1 H), 2.39-2.48 (comp, 3 H), 2.77-2.89 (comp, 2 H), 
3.58-3.71 (comp, 7 H), 4.56-4.70 (m, 1 H), 5.89 (d, J = 7.4 Hz, 1 H), 6.61-6.70 (m, 1 
H), 6.94 (d, J = 8.1 Hz, 2 H), 7.15-7.22 (m, 1 H), 7.22-7.37 (comp, 9 H), 7.50 (d, J = 
8.1 Hz, 1 H), 7.92 (dd, J = 8.1, 15.1 Hz, 1 H). LR 
MS (ESI+): (M+H) + calc for C39H51F2N2O3S2: 697; found: 697. LR 
10100 MS (ESI-): (M-H)- calc for C39H49F2N2O3S2: 695; found: 695. 




Example 101 3B 

N-r4-N-3.5-difluorobenzvl-N-fl-ethvlthio-3-cvclohexvlprop-2-vn aminomethvl-2-f2- 
10105 methvlphenvnbenzovll m ethionine. 

Compound 1013B was prepared in the same fashion as 997D (76% yield). 
l H NMR (d 6 -DMSO):5 0.59-0.74 (m, 1 H), 0.74-0.91 (m, 1 H), 0.97-1.18 (comp, 4 H), 
1.21-1.33 (comp, 2 H), 1.36-1.75 (comp, 8 H), 1.76-1.87 (m, 1 H), 1.88-1.96 (comp, 2 
H), 1.96-2.02 (comp, 2 H), 2.15-2.22 (br, 1 H), 2.34-2.45 (comp, 3 H), 2.60-2.70 (br, 1 
10110 H), 2.94 (dd, J = 5.9, 12.9 Hz, 1 H), 3.32-3.45 (comp, 4 H), 3.57-3.74 (br comp, 5 H), 
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10115 



10120 



10125 



10130 



10135 



6.93 (d, J = 6.3 Hz, 1 H), 7.03-7.25 (comp, 7 H), 7.38 (d, J = 7.3 Hz, 1 H), 7.50 (d, J = 
7.7 Hz, I H). HR 

MS (FAB): (M+H)+ calc for C 38 H49F2N 2 03S2: 683.3153; found: 683.3132 (-3.0 ppm 



H 

Example 1014 

N-r4-(2-N-Diperidin-l -v larninoethenvn-2-r2-methvlphenvnhenzovnrTiethionine. lithium salt 



A solution of (methoxymethyl)triphenylphosphonium chloride (15.6 g, 45.6 mmol) 
in tetrahydrofuran solvent (35 mL) was treated with sodium bis(trimethylsilyl)amide (45 mL 
of a 1 M tetrahydrofuran solution, 45 mmol), and the resulting deep red solution was treated 
with 4-formyl-2-(2-methylphenyl)benzoic acid, methyl ester, 1332A (7.30 g, 28.7 mmol). 
After 18 h the reaction mixture was diluted with diethyl ether solvent (100 mL) and filtered 
through silica gel with additional diethyl ether rinses. Flash column chromatography eluting 
with hexane and ethyl acetate using an elution gradient of 98:2 to 94:6 afforded 6.62 g of 
1014A as a white solid (82% yield). 

»H NMR (CDC1 3 ):6 2.06 (s, 3 H), 3.59 (s, 3 H), 3.70 (s, 3 H, E isomer), 3.79 (s, 3 H, Z 
isomer), 5.24 (d, J = 7.1 Hz, 1 H, Z isomer), 5.81 (d, J = 13.2 Hz, 1 H, E isomer), 6.23 
(d, J = 7.1 Hz, 1 H, Z isomer), 7.06-7.10 (comp, 2 H), 7.16-7.64 (comp, 5 H), 7.90 (dd, 
J = 2.3, 8.4 Hz, 1 H). LR 

MS (ESI+): (M+H)+ calc for Ci 8 Hi 9 0 3 : 283; found: 283. 



error). 
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Exam ple 1014B 

A solution of 1014A (2.42 g, 8.57 mmol) in saturated raethanolic LiOH (10 raL) 
10140 was heated to reflux for 16 h. The reaction mixture was poured into H2O (90 mL), and the 
resulting mixture was extracted with diethyl ether (3 x 30 mL). The aqueous layer was 
cooled to 0 °C with vigorous stirring and was slowly and carefully neutralized and then 
acidified to pH 4 by the addition of 3 M HC1. The cloudy solution was extracted with 
diethyl ether (3 x 30 mL), and the combined organic extracts were dried over MgSC>4 and 
10145 then concentrated under reduced pressure to provide 1.81 g of 1014B as a white foam (79% 
yield). LR 

MS (ESI+): (M+H) + calc for C17H17O3: 269; found: 269. LR 
MS (ESI-): (-M-H)- calc for C17H15O3: 267; found: 267. 




0 ^ 

10150 SMe 

Hxample 1014C 

A heterogeneous mixture of 1014B (1.81 g, 6.75 mmol), methionine methyl ester 
hydrochloride (2.72 g, 13.5 mmol), 1-hydroxybenzotriazole hydrate (HOBT) (4.56 g, 33.8 
mmol), and l-ethyl-3-(3-dimetiiylarninopropyl)carbodiimide (EDC) (6.60 g, 33.8. mmol) in 

10155 DMF solvent (40 mL) was treated with triethylamine (3.45 g, 33.8 mmol). The mixture was 
heated to 50 °C for 60 h, cooled to room temperature, diluted with ethyl acetate (200 mL), 
and extracted with 2:1:1 H2O: saturated aqueous NaHCCty brine (200 mL + 2 x 100 mL), 
followed by brine (50 mL). The organic layer was dried over MgSC>4 and then concentrated 
under reduced pressure to yield an amber oil. Flash column chromatography eluting with 

10160 hexane and ethyl acetate using an elution gradient of 80:20 to 70:30 afforded 2.55 g of 
1014C as a colorless oil (91 % yield). 

»H NMR (CDC1 3 ):8 1.51-1.63 (m, 1 H), 1.79-1.91 (m, 1 H), 1.99-2.21 (comp, 8 H), 
3.65 (s, 3 H), 3.70 (s, 3 H, E isomer), 3.79 (s, 3 H, Z isomer), 4.56-4.67 (m, 1 H), 5.24 
(d, J = 7.1 Hz, 1 H, E isomer), 5.82 (d, J = 12.9 Hz, 1 H, E isomer), 5.83-5.89 (m, 1 H), 
10165 7.00-7.36 (comp, 6 H), 7.12 (d, J = 12.9 Hz, 1 H, E isomer), 7.63-7.96 (comp, 1 H). LR 
MS (ESI+): (M+H)+ calc for C23H28O4S: 414; found: 414. 
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Example 1014D 

10170 A solution of 1014C (8.0 mL of a 0. 1 M dioxane solution, 0.800 mmol) and H 2 0 

(1.6 mL) was treated with p-toluenesulfonic acid hydrate (0.0309 g, 0.160 mmol). After 17 
h the mixture was diluted with additional H2O (12 mL) and then extracted with ethyl acetate 
(10 mL + 3x5 mL). The combined organic extracts were rinsed with brine (5 mL), dried 
over MgS04, and concentrated under reduced pressure to provide a pale yellow oil. The oil 

10175 was dissolved in benzene solvent (4 mL) and treated with Na2SC>4 (0.454 g, 3.20 mmol), 
followed by 1-aminopiperidine (0.0991 g, 0.960 mmol), resulting in a bright yellow 
solution. After 18 h the reaction mixture was filtered through silica gel with ethyl acetate 
rinses and then concentrated under reduced pressure. Radial chromatography eluting with 
hexane and ethyl acetate using an elution gradient of 70:30 to 30:70 afforded 0.0342 g of 

10180 1014D as a colorless oil (8.9% yield). 

'H NMR (CDC1 3 ):5 1.44-1.53 (comp, 2 H), 1.54-1.74 (comp, 5 H), 1.79-1.91 (m, 1 H), 
1.99-2.10 (comp, 5 H), 2.18 (s, 1 H), 2.95 (app t, J = 5.6 Hz, 4 H), 3.62-3.67 (comp, 5 
H), 4.56-4.67 (m, 1 H), 5.88 (d, J = 7.8 Hz, 1 H), 6.93-6.99 (m, 1 H), 7.06 (s, 1 H), 
7.16-7.35 (comp, 6 H), 7.91 (dd, J = 8.2, 15.6 Hz, 1 H). LR 

10185 MS (ESI+): (M+H)+ calc for C27H36N2O3S: 482; found: 482. LR 
MS (ESI-): (M-H)- calc for C27H34N3O3S: 480; found: 480. 




H 

Example 1014E 



101 90 N-r4-(2-N-piperidin- 1 -vl aminoethenvn-2-(2-methylphenvnben7.ovllmethionine. lithium salt 
Compound 1014E was prepared in the same fashion as 997D (39% yield). 
»H NMR (d6-DMSO):8 1.36-1.45 (comp, 2 H), 1.50-1.76 (comp, 6 H), 1.76-2.20 (comp, 
8 H), 2.84-2.90 (comp, 4 H), 3.53 (d, J = 5.8 Hz, 1 H), 3.62-3.72 (br, 1 H), 6.92 (d, J = 
5.8 Hz, 1 H), 6.96-7.03 (comp, 2 H), 7.10-7.24 (comp, 4 H), 7.27 (dd, J = 1.4, 7.8 Hz, 

10195 1 H), 7.48 (d, J = 8.1 Hz, 1 H). HR 
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MS (FAB): (M+Li)+ calc for C 26 H 33 LiN 3 0 3 S: 474.2403; found: 474.2386 (-3.6 ppm 
error). 




10200 



OMe 



SMe 



N C0 2 Li 
H 



F f xam ple 1015 

N-\4-( 2-N-2-methoxvmethvlpvrrolidin - 1 -vlaminoethenvn-2-(2- 
methvlphenynhenzovllmethionine. lithium salt 




SMe 



C02Me 



10205 



10210 



OMe 



Exam ple 101 5A 

Compound 1015A was prepared in the same fashion as 1014D (1 1% yield). 
1H NMR (CDC1 3 ):8 1.52-1.64 (m, 1 H), 1.71-2.20 (comp, 14 H), 2.72-2.84 (m, 1 H), 
3.31-3.67 (comp, 12 H), 4.56-4.68 (m, 1 H), 5.88 (d, J = 7.3 Hz, 1 H), 6.64-6.70 (m, 1 
H), 7.07 (s, 1 H), 7.17-7.35 (comp, 6 H), 7.91 (dd, J = 7.7, 15.4 Hz, 1 H). LR 
MS (ESI+): (M+H) + calc for C 2 8H38N 3 04S: 512; found: 512. LR 
MS (ESI-): (M-H)" calc for C 2 8H 3 6N 3 02S: 510; found: 510. 




OMe 



10215 



Exam ple 1015B 



SMe 



C0 2 Li 
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10220 



10225 



10240 



N-r4-f2-N-2-m^hr> xvmethvlpviT0lidin- 1 -vlaminnp.t henyl)-2-f 2- 
methvlph envnbenzovll methionine, lithium salf 
Compound 1015B was prepared in the same fashion as 997D (50% yield). 
>H NMR (d 6 -DMSO):8 1.49-1.72 (comp, 3 H), 1.76-2.20 (comp, 10 H), 2.62-2.72 (m, 1 
H), 3.19-3.55 (comp, 2 H), 3.62-3.74 (br, 1 H), 6.66 (app t, J = 5.5 Hz, 1 H), 6.89-6.94 
(d, J = 5.5 Hz, 1 H), 7.02 (s, 1 H), 7.12-7.30 (comp, 5 H), 7.49 (d, J = 8.1 Hz, 1 H). 
HR 

MS (FAB): (M+Li)+ calc for C 2 7H35LiN 3 04S: 504.2508; found: 504.2509 (1.2 ppm 
error). 



SMe 



C0 2 H 




F y O 
F 



Example 1017 

N-r4-N-(4-t.rans-pentafliiorn phenoxvcvr.lohexvnaminomethvl-2-r2- 
10230 methvlphenvnbenzovnmftthinnjpft 

A solution of trans-4-aminocylohexanol (3.03 g, 20.0 mmol) and 
diisopropylethylamine (7 .4 mL, 42.0 mmol) in methylene chloride (30 mL) was treated with 
t-butyl dicarbonate (4.37 g, 20.0 mmol) over 5 minutes. The reaction stirred overnight at 
room temperature and was washed with 1 M HC1, 5% NaHC0 3 , and brine to give the Boc- 
10235 amine in nearly quantitative yield. A portion of this product (215 mg, 1.0 mmol) was 

combined with hexafluorobenzene (223 mg, 1 .2 mmol) and 15-crown-5 (44 mg, 0.2 mmol) 
in DMF (3 mL) at room temperature. NaH (60% in oil, 4.4 mg, 1.2 mmol was added and 
stirred overnight. Standard aqueous workup provided 149 mg of the protected 
pentafluorophenyl ether which was treated with excess TFA in methylene chloride, stripped 
to dryness, and reductively alkylated and saponified as described previously to provide 160 
mg of the title compound. 

MS m/e 635 (M-H)-. 

1H NMR (CDCI3, 300 MHz) 5 1.5 (m, 4H), 1.79 (m, 1H), 2.05 (m, 12H), 2.81 (m, 1H), 
4.05 (m, 4H), 6.25 (m, 1H), 6.81 (m, 2H), 7.1-7.7 (m, 7H). 

10245 
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Exam ple 1018 

N44-(N.r?-cvclohexvlethvlVN-methvl a minometh vlV2-r2-methvlnhenvl)benzovlklutamine 
]0 2 5 o Trifluoroacetic Acid salt 

The compound was made by standard amino acid coupling of 4-(N-(2- 
cyclohexylethyl)-N-methylaminomethyl)-2-(2-methylphenyl)benzoic acid and L-Glu-OtBu 

followed by treatment with TFA. 
MS m/e 492 (M-H)-. 

10255 J H NMR (d 6 -DMSO, 300 MHz) 5 0.91 (m, 2H), 1.1 (m, 4H), 1.63 (m, 9H), 1.9 (m, 3H), 
2.1 (m, 3H), 2.71 (s, 3H), 3.1 (m, 2H), 4.09 (m, 1H), 4.29 (m, 1H), 4.43 (m, 1H), 6.74 
(s, 1H), 7.1-7.22 (m, 3H), 7.39 (s, 1H), 7.60 (m, 2H), 8.32 (m, 2H), 9.62 (bs, 1H). 



10260 



10265 




C0 2 Li 



F.xample 1019 

N-[4-( r N-f2-cvclohexylethvlVN-methvlam inomethvl')-2-f2- 
methylphenynhenzovnhomocvstein e. lithium salt 
Prepared in a manner analogous to Example 1018 using L-homocysteine thiolactone 
and opening the resulting thiolactone with 1 equivalent of LiOH. 
MS m/e 481 (M-H)-. 

•H NMR (d 6 -DMSO, 300 MHz) 8 0.84 (m, 2H), 1.11 (m, 3H), 1.32 (m, 5H), 1.6 (m, 
7H), 2.18 (m, 7H), 3.48 (s, 3H), 3.82 (m, 1H), 3.97 (m, 1H), 6.95 (m, 1H), 7.0-7.34 
(m, 4H), 7.5 (m, 1H), 7.65 (m, 1H), 8.39 (m, 1H). 
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Example 1020 

N44-(N-(2<vclohexvlethvlVN-methvlamino methvn-2-a-methvlphenvl > ihenzovllhistidine 
10275 Triflloroacetic Acid salt 

Prepared in a manner analogous to Example 1018 using L-His(trt)-OMe»HCl, 
removing the methyl ester with LiOH, and removing the im-trityl group with 
TFA/triethylsilane. 
MS m/e 497 (M+H)+. 

10280 "H NMR (d 6 -DMSO, 300 MHz) 8 0.90 (m, 2H), 1.17 (m, 4H), 1.63 (m, 8H), 1.99 (m, 
6H), 2.1 (m, 3H), 2.73 (m, 3H), 3.0 (m, 2H), 4.3 (m, 1H), 4.4 (m, 1H), 4.56 (m, 2H), 
7.08 (m, 1H), 7.15-7.42 (m, 3H), 7.58 (m, 2H), 8.62 (m, 1H), 8.97 (s, 1H). 



10285 




Example 1021 

N-f4-fN-cvclohexvlmethvla minoethvn-2-f2-methvlphenvnbenzovnmethionine. lithium salt 

N-[4-(N-(cyclohexylmethyl)aminoethyl)-2-(2-methylphenyl)benzoyl methionine 
methyl ester (84 mg, 0.17 mmol) was treated with LiOH (1 M, 85 |iL) in methanol to 
10290 provide the title compound. 
MS m/e 481 (M-H)-. 

>H NMR (d 6 -DMSO, 300 MHz) 8 0.83 (m, 2H), 1.15 (m, 4H), 1.36 (m, 1H), 1.62 (m, 
9H), 1.98 (m, 10H), 3.7 (m, 2H), 4.27 (m, 1H), 6.90 (m, 1H), 7.00 (m, 1H), 7.1-7.3 
(m, 4H), 7.44 (m, 1H), 8.24 (m, 1H). 

10295 

N-r4-rN-fcvclohexvlmethv naminoethviV2-r2-methvlphenvnbenzoyl methionine methyl 

ester 



-482- 



WO 98/50029 



PCT/US98/09296 



Methyl 4-(N-(cyclohexylmethyl)aminoethyl)-2-(2-methylphenyl)benzoate 
hydrochloride (1.33 g, 3.3 1 mmol) was treated with sat. LiOH (1.3 mL, 6.95 mmol) in 50 

1 0300 mL methanol at 60 °C until no starting material remained by tic. The solution was evaporated 
to dryness and treated with Met-OMe»HCl (0.99 g, 4.96 mmol), EDAC (1.26 g, 6.6 
mmol), HOBt (1.5 g, 9.9 mmol), and TEA (to pH 6-7) in 25 mL DMF. Standard aqueous 
workup followed by flash chromatography (100 % EtOAc) provided 1.5 g of the title 
compound. 

10305 ' MS m/e 497 (M-H)v 

>H NMR (CDCI3, 300 MHz) 8 0-88 (m, 2H), 1.2 (m, 4H), 1.6 (m, 8H), 2.1 (m, 8H), 
2.47 (m, 2H), 2.9 (m, 4H), 3.68 (s, 3H), 4.63 (m, 1H), 5.89 (d, 1H, J = 7 Hz), 7.04 (s, 
1H), 7.19 (m, 1H), 7.3 (m, 4H), 7.91 (m, 1H). 

10310 Methvl 4-fN-(cvclohexvlmethvnaminoethvn-2-('2-methvlphenv nbenzoate 

Methyl 4-(propan-3-al)-2-(2-methylphenyl)benzoate (5.0 g, 18.6 mmol) and 
cyclohexylmethylamine (2.32 g, 10.5 mmol) were dissolved in 250 mL 1 % acetic acid in 
methanol. After 10 minutes, sodium cyanoborohydride (1.76 g, 28 mmol) was added. The 
mixture stirred overnight at room temperature before evaporating to dryness. The residue 

1031 5 was dissolved in ether and washed with 5 % NaHCC>3, water, and brine, dried over 

Na2S04, and treated with anh. HC1. The oily product was crystalized from methanol and 
ether. 

MS m/e 366 (M+H)+. 

1H NMR (CDCI3, 300 MHz) 8 0.88 (m, 2H), .1.2 (m, 4H), 1.6 (m, 6H), 2.06 (s, 3H), 
10320 2.48 (d, 2H, J = 7 Hz), 2.92 (s, 4H), 3.61 (s, 3H), 7.06 (m, 1H), 7.23 (m, 5H), 7.92 (m, 
1H). 

Mftthvl 4-rpropan-3-an-2-f2-methv lphenvnbenzoate 
Methyl 4-(prop-2-enyl)-2-(2-methylphenyl)benzoate (5.23 g, 19.6 mmol), osmium 
10325 tetroxide (0.02 mmol/mL t-BuOH, 29.5 mL), and sodium periodate (10.5 g, 49. 1 mmol) 
were combined in 200 mL acetone with 50 mL water. After stirring at ambient temperature 
for 1 hour, the mixture was diluted with water and extracted with EtOAc. The combined 
organic extracts were washed with brine and dried over Na2SC>4 to give the desired product 
which was used directly in the next step. 
10330 MS m/e 286 (M+NH4)+. 

!H NMR (CDCI3, 300 MHz) 8 2.06 (m, 3H),-3.61 (s, 3H), 3.8 (m, 2H), 7.1 (m, 1H), 

7.25 (m, 5H), 7.95 (m, IH), 9.80 (m, 1H). 

Methyl 4-(prop-2-envl1-2-(2-methvlphenvl1benzoate 
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10335 Methyl 4-iodo-2-(2-methylphenyl)benzoate (10.0 g, 28.4 mmol), allyltributyl tin 

(1 1.3 g, 34.1 mmol), and dichlorobis(triphenylphosphine)palladium (II) (1.0 g, 1.42 
mmol) were combined in 50 mL toluene and 20 mL NMP and heated at 125 °C for 18 
hours. The reaction was diluted with EtOAc, washed with water and brine, dried over 
Na2S04, and chromatographed (5 % EtOAc in hexanes) to provide the title compound in 74 

10340 % yield. 

MS m/e 284 (M+NH 4 ) + . 

IH NMR (CDC1 3 , 300 MHz) 5 2.06 (s, 3H), 3.45 (d, 2H, J = 7 Hz), 3.61 (s, 3H), 5.1 
(m, 2H), 5.97 (m, 1H), 7.08 (m, 1H), 7.23 (m, 5H), 7.94 (m, 1H). 

10345 

& 

Example 1022 
N-r4-(N.N-di-(cvdohexylmethyn^ 

lithium salt 

1 0350 N-[4-(N-(cyclohexy lmethyl)aminoethy l)-2-(2-methy lphenyl)benzoy 1 methionine 

methyl ester (300 mg, 0.60 mmol) and cyclohexylcarboxaldehyde (140 mg, 1.21 mmol) 
were dissolved in 1 % acetic acid in methanol (5 mL) and treated with sodium 
cyanoborohydride (76 mg, 1.21 mmol). Standard workup followed by flash 
chromatography (20 % ethyl acetate in hexane) provided 320 mg which was subsequently 

1 0355 saponified with LiOH to the title compound. 
MS m/e 577 (M-H)-. 

!H NMR (d 6 -DMSO, 300 MHz) 5 0.75 (m, 4H), 1.10 (m, 8H), 1130 (m, 2H), 1.61 (m, 
9H), 2.0 (m, 10H), 2.6 (m, 2H), 2.7 (m, 2H), 3.3 (m, 1H), 3.68 (m, 1H), 6.90 (m, 2H), 
7.1 (m, 5H), 7.44 (m, 1H). 

10360 
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SMe 



N CQ 2 Li 



F.xam ple 1023 

N-r4-(N-cvclob <> ^v1mp.thvl-N -phf.nv1acetvlaminoethvlV2-(2- 
10365 methvlphenvDhpn/ovllmeth innine. lithium salt 

N-[4-(N-(cyclohexylmethyl)aminoethyl)-2-(2-methylphenyl)benzoyl methionine 
methyl ester (75 mg, 0. 1 1 mmol), phenacetyl chloride (26 mg, 0. 17 mmol), and 
triethylamine ( 17 mg, 0. 15 mmol) were stirred in DMF (0.5 mL) for 18 hours at ambient 
temperature. The reaction was diluted with EtOAc, washed with 5 % NaHC0 3 , water, and 
10370 brine, dried over Na 2 S0 4 , and chrpmatographed (50 % EtOAc/hexanes) to provide 66 mg 
of the methyl ester of the title compound. This was subsequently saponified with LiOH in 
quantitative yield to the title compound. 
MS m/e 599 (M-H)'. 

•H NMR (d 6 -DMSO, 300 MHz) 8 0.83 (m, 2H), 1.15 (m, 4H), 1.6 (m, 9H), 1.98 (m, 
,0375 8H), 2.8 (m, 1H), 3.1 (m, 2H), 3.5 (m, 3H), 3.7 (m, 2H), 7.0 (m, 2H), 7.1-7.3 (m, 9H), 
7.45 (m, 1H). 




10380 F.xample 1024 

N44-rN-cvclo hRx ylmethv1-N-l-adarha ntanovlaminoethvl)-2-(2- 

mftthylphenvn hpnznvnmethinnine. lithium salt 

This compound was prepared in a manner analogous to Example 1023 using 

adamantanecarbonyl chlroide. 

10385 MS m/e 643 (M-H)". 
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•H NMR (d 6 -DMSO, 300 MHz) 5 0.87 (m, 8H), 1.15 (m, 4H), 1.6 (m, 14H), 1.9 (m, 
12H), 2.85 (m, 1H), 3.18 (m, 2H), 3.6 (m, 2H), 6.91 (m, 1H), 7.02 (m, 1H), 7.2 (m, 
5H), 7.48 (m, 1H). 



10395 This compound was prepared in a manner analogous to Example 1023 using di-t- 

butyldicarbonate. 
MSm/e581(M-H)\ 

»H NMR (d 6 -DMSO, 300 MHz) 5 0.83 (m, 2H), 1.15 (m, 4H), 1.38 (s, 9H), 1.6 (m, 
9H), 1.95 (m, 6H), 2.18 (m, 2H), 2.8 (m, 4H), 3.7 (m, 1H), 6.9 (m, 1H), 7.0 (m, 1H) 
10400 7.2 (m, 5H), 7.45 (m, 1H). 



10390 




Example 1025 

N-r4-fN-cvclohexvlmeth vl-N-t-butoxvcarbonv1aminoethvn-2-r2- 
methvlphen vnbenzoyll methionine, lithium salt 




10405 



Example 1026 

N-r4-(N-cvclohexvlmethvl-N-2-ethvl hexvloxvcarhonvlaminoethvlV7.-f7- 
methvlphenvnhenzov llmethionine, lithium salt 
This compound was prepared in a manner analogous to Example 1023 using 2- 



ethyjhexyl chloroformate. 
MS m/e 637 (M-H)-. 
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10410 'H NMR (d 6 -DMSO, 300 MHz) 8 0.83 (m, 4H), 1.15 (m, 4H), 1.23 (m, 9H), 1.6 (m, 

9H). 1.95 (m, 8H), 2.83 (m, 2H), 3.0 (m, 2H), 3.5 (m, 3H), 3.6 (m, 1H), 3.89 (m, 2H), 
4.29 (m, 1H), 6.9 (m, IH), 7.0 (m, 1H), 7.2 (m, 5H), 7.45 (m, 1H). 




SMe 



C0 2 Li 



10415 Cl 

Example 1027 

N-r4-(N-cvclohexvlmethvl-N-2.2.2-trichloroetho xvcarbonvlaminoethvn-2-(2- 

methvlphenyl^benzovnmethionine. lithium salt 
This compound was prepared in a manner analogous to Example 1 023 . 

10420 MS m/e 683 (M-H)\ 

>H NMR (d6-DMSO, 300 MHz) 8 0.84 (m, 2H), 1.17 (m, 4H), 1.6 (m, 5H), 1.9 (m, 
14H), 2.9 (m, 3H), 3.03 (m, 1H), 3.5 (m, 3H), 3.6 (m, 1H), 4.28 (m, 1H), 6.9 (m, 1H), 
7.0 (m, 2H), 7.2 (m, 5H), 7.45 (m, 1H). 



10425 




Example 1028 

N-r4-(N-cvclohexvlmethvl-N-cvclohexyloxvcarbon ylaminoethvlV2-(2- 
methvlphenvnhenzovllmet hionine. lithium salt 
10430 This compound was prepared in a manner analogous to Example 1023. 

MS m/e 607 (M-H)-. 

<H NMR (d 6 -DMSO, 300 MHz) 8 0.84 (m, 4H), 1.17 (m, 4H), 1.3 (m, 6H), 1.6 (m, 
10H), 1.95 (m, 8H), 2.17 (m, 1H), 2.9 (m, 4H), 3.6 (m, 1H), 4.53 (m, 1H), 6.9 (m, 
1H), 7.0 (m, 1H), 7.2 (m, 5H), 7.47 (m, 1H). 
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10435 




Example 1029 

N-f4-(N-cyclohexylmethyl-N-adamantvloxycarbonvlaminoethyl'>-2-(2- 
10440 methvlphenyllbenzoyllmethionine. lithium salt 

This compound was prepared in a manner analogous to Example 1023. 
MS m/e 659 (M-H)-. 

l H NMR (d 6 -DMSO, 300 MHz) 8 0.83 (m, 6H), 1.16 (m, 6H), 1.6 (m, 13H), 2.0 (m, 
12H), 2.82 (m, 3H), 2.95 (m, 1H), 3.65 (m, 2H), 6.95 (m, 2H), 7.2 (m, 5H), 7.47 (m, 

10445 1H). 




Example 1030 

10450 N-r4-(N-cyclohexylmethyl-N-phenoxycarbonvlaminoethvi)-2-f2- 

methvlphenyDbenzoyllmethionine. lithium salt 
This compound was prepared in a manner analogous to Example 1023. 
MS m/e 601 (M-H)-. 

[ H NMR (d 6 -DMSO, 300 MHz) 8 0.91 (m, 2H), 1.19 (m, 4H), 1.63 (m, 9H), 1.98 (m, 
10455 6H), 2. 15 (m, 2H), 2.97 (m, 1H), 3.1 1 (m, 1H), 3.5 (m, 1H), 3.7 (m, 2H), 6.85-7.39 
(m, 12H), 7.48 (m, 1H). 
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Or 




C0 2 Li 



10460 Example 1031 

M-[4-< - N-cvclohexvlmethvl-N-hen7.vloxy carbonvlaminoethyl)-2-(2- 

methvlphenvnbenynvnmethio nine. lithium salt 
This compound was prepared in a manner analogous to Example 1023. 
MSm/e615(M-H)-. 

10465 »H NMR (d 6 -DMSO, 300 MHz) 5 0.83 (m, 2H), 1.13 (m, 4H), 1.6 (m, 6H), 1.95 (m, 
6H), 2.14 (m, 2H), 2.83 (m, 2H), 2.99 (m, 2H), 3.40 (m, 2H), 3.65 (m, 2H), 5.04 (m, 
2H), 6.9-7.3 (m, 12H), 7.43 (m, 1H). 



10475 adamantyl isocyanate. 
MS m/e 658 (M-H)-. 

1H NMR (d 6 -DMSO, 300 MHz) S 0.83 (m, 6H), 1.13 (m, 6H), 1.6 (m, 13H), 1.95 (m, 
12H), 2.18 (m, 1H), 2.79 (m, 2H), 2.91 (m, 2H), 3.65 (m, 2H), 6.9 (m, 1H), 7.0 (m, 
1H), 7.2 (m, 5H), 7.46 (m, 1H). 



10470 




Example 1032 

N-f4-( - N-cvr.lnhexvlmethy>-N-adama P t-l-aminocarhonvlaminoethvl)-2-(2- 
methvlphenvnhenzovllm ethionine. lithium salt 
This compound was prepared in a manner analogous to Example 1023 using 



10480 
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10485 



Example 1033 

N-r4-fN-cyclohexvlmeth^ 

methvlphenynbenzovllmethionine. lithium salt 



This compound was prepared in a manner analogous to Example 1023 using 
adamantyl isothiocyanate. 
MS m/e 674 (M-H)\ 

*H NMR (d 6 -DMSO, 300 MHz) 5 0.85 (m, 6H), 1.15 (m, 6H), 1.6 (m, 13H), 2.0 (m, 
10490 1 2H), 2.2 (m, 1H), 2.74 (m, 2H), 2.91 (m, 2H), 3.62 (m, 2H), 6.9-7.5 (m, 8H). 



Boc-Gln (2.0 g, 8.1 1 mmol) and acetic anhydride (0.92 mL, 9.7 mmol) were 
combined in dry pyridine (10 mL) and stirred at room temperature overnight. The solution 
was evaporated to dryness and partitioned between EtOAc and 10 % citric acid. The organic 

10500 layer was washed with 10 % citric acid, water, and brine, dried over Na2SC>4, and 
evaporated to dryness. The residue was dissolved in MeOH (5 mL) and treated with 
trimethylsilyldiazomethane (2.0 M in hexanes, excess). The mixture was evaporated and 
chromatographed (50 % EtOAc in hexanes) to give 0.92 g of Boc-glutaminitrile methyl 
ester. The nitrile (0.24 g, 1 mmol) was treated with excess 50 % trifluoroacetic acid in 

10505 methylene choride, evaporated and coupled to 4-(2-cyclohexylethyl-N-methylaminomethyl)- 
2-(2-methylphenyl)benzoic acid via standard techniques, followed by standard lithium 
hydroxide saponification to provide the title compound. 
MS m/e 474 (M-H)-. 




10495 



Example 1041 

N-r4-(N-f2-cvclohexvlethylVN-methvlaminomethvlV2-f2- 
methvlphenynbenzovllglutaminitrile. lithium salt 
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'H NMR (d 6 -DMSO, 300 MHz) 5 0.82 (m, 2H), 1.11 (m, 3H), 1.32 (m, 5H), 1.6 (m, 
,0510 7H), 2.18 (m, 6H), 2.32 (m, 1H), 2.58 (m, 1H), 2.75 (m, 1H), 3.53 (m, 2H), 6.9-7.5 
(m, 7H), 7.83 (m, 1H). 




SMe 



N C0 2 Li 



10515 Fxample 1047 

N-r4-fN-p-Toluenesii1fonvl-N-mp.thvlflminome t hvlV2-f2-methvlphenvnbenTOvllmethionm 

lithium salt 




OMe 



10520 Example 1047A 

4-fN-p-Toluenesulfonvl-N-methvlaminomethvl ) -2-r2-methvlphenvnbenzoic acid, Methyl 

Ester 

To a solution of N-methyl-p-toluenesulfonamide (203mg) and 4-hydroxymethyl-2- 
(2-methylphenyl)benzoic acid methyl ester (example 1 178C, 255mg) in THF (3mL) at 0°C 

10525 was added triphenylphosphine (3 15mg) and diethyl azodicarboxylate (0. 19mL). The 
reaction was warmed, and stirred at ambient temperature for 30h. The reaction was 
concentrated, and the residue was purified by silica gel chromatography eluting with a 
gradient from 20% EtOAc/hexane to 100% EtOAc. The product was isolated as a colorless 
oil(170mg,40%). 

10530 MS (DCI/NH3) 441 (M+NH 4 ) + . 
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Example 1047B 
N-r4-(N-p-Toluencsulfonyl-N-methvlaminomethyn-2-C2- 
'0535 methvlphenynbenzoyllmethionine. Methvl Ester 

4-(N-p-Toluenesulfonyl-N-rnethylaminomethyl)-2-(2-methylphenyl)benzoic acid 
methyl ester was converted to the title compound according to the procedures in examples 
608C and D. 

MS (APCI(+) m/e (M+H)+ 555, 
10540 MS (APCI(-) m/e (M-H)- 553. 




O 

Example 1047C 



N-r4-fN-p-Toluenesulfonvl-N-methvlamin omethvn-2-r2-methvlphenvnbenzovllmethionine. 
10545 lithium salt 

N-[4-(N-p-Toluenesulfonyl-N-methylaminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine methyl ester was converted to the title compound by the 
procedure in example 608E. The product was isolated as a white powder. 
'H NMR (300 MHz, DMSO) 8 1.50-1.88 (m, 4H), 1.92 (s, 3H), 1.95-2.14 (m, 3H), 2.41 
10550 (s, 3H), 2.59 (s, 3H), 3.58-3.70 (m, 1H), 4.18 (s, 2H), 6.96 (brd, J=5.4 Hz, 1H), 7.02- 
7.26 (m, 5H), 7.35 (d, J=8.1 Hz, 1H), 7.44 (d, J=7.8 Hz, 2H), 7.52 (d, J=8.1 Hz, 1H), 
7.72 (d, J=7.8 Hz, 2H). 

MS (ESI(-)) m/e 539 (M-H); Analysis calc'd for C28H3iLiN 2 O5S2»1.50H2O: C, 58.63; H, 
5.97; N, 4.88; found: C, 58.61; H, 5.66; N, 4.51. 

10555 
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Exam ple 1048 

N.r4-rN-(4-Benzvloxvbenzyl)-N-rN-2-mft thvl-2-phenvlnropvlacetamido)aminomethyl)-2- 
r2-methvlphp-nyl > ihenzov 11methionine. lithium salt 




Fxam ple 1048A 

N-r2-Methvl-2-phenvlprnpvn-N-tert-butoxvc arhonvl-2-amtnoacetamide 
10565 To a slurry of NaH ( lOg of a 60% dispersion in mineral oil) in dry THF (300mL) 

was added benzylcyanide ( lOg) by means of a dropping funnel. Cautious addition of methyl 
iodide (13mL) caused rapid gas evolution and an increase in temperature which was 
moderated with an ice bath. After stirring at ambient temperature for 12h, the reaction was 
quenched cautiously with water (lOOmL). The mixture was diluted with ether (500mL) and 
1 0570 the layers were separated. The ether layer was washed with water ( lOOmL) containing a 

small amount of Na 2 S0 3 to eliminate the iodine color, then washed with brine (50mL). The 
organic solution was dried (MgS0 4 ), filtered and concentrated to afford an oil. This material 
was added neat to a solution of 1M LiAlH 4 (85mL, THF) in ether (lOOmL). If necessary, 
the reduction was initiated after a small amount of starting material was added by wanning 
1 0575 with a heat gun. The starting material was then added at a rate which maintained a gentle 

reflux. After addition was complete, the reaction was stirred without heating or cooling for 
lh. The reaction was cautiously quenched with vigorous stirring by the addition of water 
(3.2mL), 15%NaOH (3.2mL), and more water (lOmL). The suspension was filtered 
through celite, which was rinsed with ether. The filtrate was concentrated to give an oil (ca. 
10580 20g) which contained mineral oil from the sodium hydride dispersion. A portion of this 
material (3.3g) was dissolved in DMF (67mL) along with N-(tert-butoxycarbonyl)glycine 
(3.5g), followed by addition of N-methylmorpholine (3.3mL), 1-hydroxybenzotriazole 
(3.0g), and l-ethyl-3-(3-dimethylaminopropyl)carbodiimide (5.0g). After stirring at ambient 
temperature for 15h, the reaction was poured into ether (500mL), washed with water 
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10585 (2X100mL), 1M HC1 (2X100mL), saturated NaHC0 3 (2X50mL), and brine (lOOmL). The 
organic solution was dried (MgS04), filtered and concentrated to afford a residue which 
partly solidified. The residue was triturated with hexane, and filtered to give 4.5g of the title 
compound. MS(DCI/NH 3 ) 307 (M+H)+ 



aminoacetamide (4.5g) in dichloromethane (50mL) was added trifluroracetic acid (lOmL). 

10595 After 1.5h at ambient temperature, the reaction was concentrated, then the residue was 

evaporated from toluene to afford a light tan solid (4.4g). This material was stirred with 4- 
benzyloxybenzaldehyde (3.27g) in 1:1 THF:EtOH (30mL). Bromcresol green (Img) was 
added, and the reaction was adjusted to pH~3 with 15%NaOH. The reaction was warmed 
briefly to reflux to complete dissolution of starting material, then cooled to ambient 

10600 temperature. Sodium cyanoborohydride (15mL, 1M THF) was added, and the reaction 
color was held at a light green by addition of a 2: 1 ethanol:HCl mixture. After starting 
aldehyde was consumed (TLC), the reaction was concentrated, dissolved in EtOAc 
(200mL), and washed with saturated NaHCC>3 (2X50mL), water (50mL), and brine 
(50mL). The organic solution was dried (MgSC>4), filtered and concentrated, and the residue 

10605 was purified by silica gel chromatography to give the title compound ( 1 .96g) along with a 
significant amound of double alkylation product. MS(ESI) 403 (M+H)+. 



10590 




Example 1048B 

N-(2-Methvl-2-phenylpropyn-N-(4-benzyloxvbenzylV2-aminoacetamide 
To a solution of N-(2-methyl-2-phenylpropyl)-N-tert-butoxycarbonyl-2- 




Example 1048C 
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10610 



10615 



10620 



4-fN-(4-Benzvloxvben7.vlVN-rN-2-mpthvl-2-Dhenvlpropvlacp tgmidn^aminomethvn-2-(2- 

mpt^yiphpn ynhenzoic acid. Methyl Ester 
The title compound was prepared by the procedure in example 608B, replacing N- 
methylcyclohexylethylamine withN-(2-methyl-2-phenylpropyl)-N-(4-benzyloxybenzyl)-2- 
aminoacetamide. MS(APCI(+)) 641 (M+H) + . MS(APCI(-)) 675 (M+Cl)-. 



SMe 



COaMe 




Exam ple 1Q48D 

N-r^fN-fA-Benzvloxvbenzvn-N-fN^-methvl^-phenvlpropv lacetamidolaminomethvn^- 
(2-methvlphenynhenzovllmethionine. M ethvl Ester 
4-(N-(4-Benzyloxybenzyl)-N-(N-(2-methyl-2- 
phenylpropylajnino)acetylaminomethyl)-2-(2-methylphenyl)benzoic acid methyl ester was 
converted to the title compound according to the procedures in examples 608C and D. 
MS(APCI(+)) 772 (M+H)+. MS(APCI(-)) 806 (M+Cl)-. 



10625 



10630 




SMe 



C0 2 Li 



Example 1048E 

N-r4-(N-f4-Benzvloxvr^nzvlVN-m-2-methvl-2-phenvlproDv lacetamido'laminomethvlV2- 
(•2-methvlphenvnhenzovnm ethionine. lithium salt 
N-[4-(N-(4-Benzyloxybenzyl)-N-(N-(2-methyl-2- 
phenylpropylaniino)acetylajmnomemyl)-2-(2-methylphenyl)benzoyl]methionine methyl 
ester was converted to the title compound by the procedure in example 608E. The product 
was isolated as a white powder. 

! H NMR (300 MHz, DMSO) 8 1.15 (s, 3H), 1.16 (s, 3H), 1.50-1.84 (m, 5H), 1.92 (s, 
3H), 1.95-2.16 (m, 3H), 2.88 (s, 2H), 3.28 (s, 2H), 3.39 (s, 2H), 3.47 (s, 2H), 3.60- 
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10635 3.68 (m. 1H), 5.07 (s, 2H), 6.87 (d, J=9 Hz, 2H), 6.93 (d, J=9 Hz, 2H), 6.93-7.48 (m. 
17H). Analysis calc'd for C 4 6H5oLiN30 5 S»1.95H20: C, 69.15; H, 6.80; N, 5.26; found: 
C, 69.11; H, 6.50; N, 5.13. 



10640 




Example 1056 

N-r4-(N-r2-Cvclohexenvl ethvn-N-methvlaminomerhvn-7-P- 
methvlphenyObenzoyllmethionine. lithium salt 



10645 




Example 1056A 
N-Methyl-2-f 1 -cyclohexenyDethvlamine 
To a solution of 2-( l-cyclohexenyl)ethylamine (4.0g) in 1,4-dioxane (40mL) was 
added di-tert-butyldicarbonate (7.7g). After gas evolution ceased («=2h) the reaction was 
10650 concentrated. A portion of the residue (2g) was dissolved in THF (lOmL) followed by 

addition of LiAlH 4 (lOmL, 1M THF), which caused an exotherm. After 3h, more UAIH4 
solution was added (4mL), and the reaction was warmed to reflux. After lh, the reaction was 
cooled, and quenched cautiously with vigorous stirring by the addition of water (0.57mL), 
1M NaOH (0.6mL), and more water (1.5mL). The suspension was filtered through celite, 
10655 which was washed with ether. The organic solution was concentrated to give the desired 
product as a volatile oil (0.8g). 

»H NMR (300 MHz, CDCI3) 5 1.52-1.67 (m, 4H), 1.89-2.04 (m, 4H), 2.14 (brt, J=7 Hz, 
2H), 2.42 (s, 3H), 2.63 (t, J=7 Hz, 2H), 5.45 (m, 1H). 



-496- 



WO 98/50029 



PCT/US98/09296 



or 




OMe 
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Exam ple 1056B 



d.(N-(?.-rvclohexenvlethvlVN-m^hvlaminoi n ethvn-2-(2-methvlnhenvnbenzoicacid, 

Methvl Ester 

The title compound was prepared from N-methyl-2-(l-cyclohexenyl)ethylamine 
10665 according to the procedure in example 608B. 
MS (DCI/NH3) 378 (M+H) + . 



Exam ple 1056C 

10 670 N-[4-rN-r2-Cvclohexenvlemvn-N-meth ylaminr»methvn-2-r2- 

met^ ylphenvnhenynvllmethion inp.. Methvl Ester 
The title compound was prepared from 4-(N-(2-cyclohexenylethyl)-N- 
methylarninomethyl)-2-(2-rnethylphenyl)benzoic acid methyl ester according to the 
procedure in examples 608C and D. MS(APCI(+)) 509 (M+H)+, MS(APCI(-)) 543 
10675 (M+Cl)-. 





Example 1056D 
N-f4-(N-(2-C:yclohexeny)ethvlVN-methvlaminom ethvn-2-(2- 



10680 



methylphenynhenzovllmethionine. lithium salt 
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N-[4-(N-(2-Cyclohexenylethyl)-N-methylaminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine methyl ester was converted into the title compound by the 
procedure in example 608E, and was isolated as a white powder. 
•H NMR (300 MHz, DMSO) 5 1.38-1.75 (m, 4H), 1.80-2.13 (m, 13H), 1.91 (s, 3H), 



10685 . 2.14 (s, 3H), 2.36-2.45 (m, 2H), 3.50 (s, 2H), 3.56-3.67 (brs, 1H), 5.32-5.36 (m, 1H), 
6.88-6.92 (m, 1H), 7.05-7.23 (m, 5H), 7.32 (d, J=8.1 Hz, 1H), 7.48 (d, J=8.1 Hz, 1H). 
MS (APCI(-)) m/e 493 (M-H); Analysis calc'd for C29H37UN2O3SM.I5H2O: C, 66.81; H, 
7.60; N, 5.37; found: C, 66.86; H, 7.34; N, 5.19. 



Example 1057 

N-f4-(N-(2-CvclohexvlethvlVN-methv laminomethvn-2-phenvlbenzovllmerhionine. lithium 

salt 



Example 1057 A 

4-rN-(2-Cvclohexvlethvn-N-methvlaminom ethvn-2-phenvlben7.oic acid. Methvl Ester 
The title compound was prepared according to the procedure in example 608B, 
1 0700 replacing 4-bromomethyl-2-(2-methylphenyl)benzoic acid methyl ester with 4-bromomethyl- 
2-phenylbenzoic acid methyl ester (example 228B). 
MS (DCI/NH3) 366 (M+H)+. 



10690 




10695 




OMe 
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C0 2 Me 
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Exam ple 1057B 



N-[4-rN-f2-Cvclohexvlethvn-N-methvlaminomethvn-2-phenvlbcD zovllmethionine. Methyl 

Ester 

The title compound was prepared from 4-(N-(2-cyclohexylethyl)-N- 
methylaminomethyl)-2-phenylbenzoic acid methyl ester according to the procedure in 
10710 examples 608C and D. MS(APCI(+)) 497 (M+H) + . MS(APCI(-)) 53 1 (M+Cl)-. 



N-r4-(N-f2-Cvclohexvlethvn-N-methvlaminomethyn-2-phenvl hen7Qvnmethionine. lithium 



N-[4-(N^2-Cyclohexylethyl)-N-memylaminomethyl)-2-phenylbenzoyl]methionine 
methyl ester was converted into the title compound according to the procedure in example 
608E, and was isolated as a white powder. 

!H NMR (300 MHz, DMSO) 8 0.76-0.92 (m, 2H), 1.06-1.38 (m, 5H), 1.53-1.67 (m, 
10720 6H), 1.67-1.89 (m, 2H), 1.97 (s, 3H), 1.98-2.20 (m, 2H), 2.14 (s, 3H), 2.36 (t, J=6 Hz, 
2H), 3.51 (s, 2H), 3.76-3.82 (m, 1H), 7.16 (d, J=6 Hz, 1H), 7.27-7.41 (m, 8H). 
MS (APCI(-)) m/e 481 (M-H); Analysis calc'd for C28H37LiN 2 O 3 S»0.95H2O: C, 66.50; 
H, 7.75; N, 5.54; found: C, 66.53; H, 7.58; N, 5.47. 




Example 1057C 



10715 



salt 



10725 
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Example 1058 

(2S) 2-N-f4-(N-(2-CyclohexvlethvlVN-methvlaminomethvn-2-(2- 
methylphenvnbenzovllaiiuno^-methylsulfenvlbutanoate. lithium salt 

10730 




Example 1058A 
2-N44-(N-f2-Cvclohexvlethvn-N-methylaminomethvn-2-(2- 
methvlphenynbenzoyllamino-4-methvlsulfenylbutanoic acid. Methvl Ester 
1 0735 To a solution of N-[4-(N-(-2-cyclohexylethyl)-N-methylaminomethyl)-2-(2- 

methylphenyl)benzoyl]methionine methyl ester (example 608D, lOOmg) in dichloromethane 
(2mL) at ambient temperature was added trifluoroacetic acid (0.023ml), and the salt solution 
was cooled to 0°C. Hydrogen peroxide (30%, O.OSOmL) was added with vigorous stirring. 
After 42h at ambient temperature, the reaction was concentrated and the residue was purified 
10740 by silica gel chromatography eluting with 2.5%-5.0%-10.0% MeOH/CH2Cl2, to give two 
products which were both colorless oils. The more mobile product is (2S) 2-N-[4-(N-(2- 
cyclohexylethyl)-N-methylaminomethyl)-2-(2-me%lphenyI)benzoyl]amino-4- 
methylsulfonylbutanoic acid methyl ester (35mg, 33%). MS(APCI(+)) 543 (M+H)+ 
MS(APCI(-)) 577 (M+Cl)-. The less mobile product is the title compound (50mg, 48%). 
10745 MS(APCI(+)) 527 (M+H)+ MS(APCI(-)) 561 (M+Cl)-. 
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10755 
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Exam ple 1058B 
2-N-r4-rN-(2:rvclohe x ylRthvn-N- methvlaminomethvlV2-(2- 
methvlphenvnhenzovnaminn^-methvlsu lfenvlhutanoate. lithium salt 
(2S) 2-N-[4-(N-(2-Cyclohexylethyl)-N-methylaminomethyl)-2-(2- 
methylphenyl)benzoyl]amino-4-methylsulfenylbutanoic acid methyl ester was converted to 
the title compound according to the procedure in example 608E, with the exception that the 
product was isolated as a white powder after trituration of the concentrated reaction residue 
with diethyl ether and drying under vacuum. 



•H NMR (300 MHz, DMSO) 6 0.76-0.90 (m, 2H), 1.04-1.37 (m, 5H), 1.53-1.65 (m, 
6H), 1.66-1.90 (m, 2H), 1.95-2.22 (m, 5H), 2.13 (s, 3H), 2.32 (t. J=7.2 Hz. 2H), 2.37 
(s, 1.5H), 2.39 (s, 1.5H), 3.49 (s, 2H), 3.64-3.77 (m, 1H), 6.99 (d, J=6 Hz, 1H), 7.06- 
7.26 (m, 5H), 7.32 (d, J=7.5 Hz, 1H), 7.50 (d, J=8.1 Hz, 0.5H), 7.51 (d, J=8.1 Hz, 
0.5H). 

MS (ESI(-))m/e511 (M-H). 



2-N-r4-rN-( r 2-Cvclohftxvlethvl1-N -methvlaminomethvlV2-(2- 
methvlphenvnhenzovnamin n-4-methvlsulfnnvlhutanoate. lithium salt 
(2S) 2-N-[4-(N-(2-Cyclohexyiethyl)-N-methylaminomethyl)-2-(2- 
methylphenyl)benzoyl]amino-4-methylsulfonylbutanoic acid methyl ester (example 1058A) 
was converted to the title compound according to the procedure in example 608E, with the 
exception that the product was isolated as a white powder after trituration of the concentrated 
reaction residue with diethyl ether and drying under vacuum. 




10765 



Exam ple 1059 
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•H NMR (300 MHz, DMSO) 8 0.76-0.91 (m, 2H), 1.08-1.37 (m, 5H), 1.53-1.67 (m, 
6H), 1.72-1.93 (m, 2H), 1.95-2.20 (m, 3H), 2.16 (s, 3H), 2.36 (t, J=7.2 Hz, 2H), 2.42- 
10775 2.56 (m, 2H), 2.83 (s, 3H), 3.52 (s, 2H), 3.64-3.77 (m, 1H)', 6.98 (d, J=6 Hz, 1H), 
7.04-7.28 (m, 5H), 7.34 (d, J=8.1 Hz, 1H), 7.54 (d, J=8.1 Hz, 1H). 
MS (ESI(-)) m/e 527 (M-H); Analysis calc'd for C29H3 9 LiN20 5 S'0.15H200.40HoAc: C, 
60.32; H, 6.82; N, 4.74; found: C, 60.25; H, 6.97; N, 4.92. 

10780 




Example 1060 

N-f4-rN-a-Cvclohexylethyl')-N-rnethylarninomethylV2-(2- 
methylphenynbenzoyllnorleucine. lithium salt 

10785 




Example 1060 A 
N-r4-( , N-r2-CvclohexvlethvlVN-methvlaminomethvlV2-r2- 
methylphenynbenzoyl]norleucine. Methyl Ester 
1 0790 The title compound was prepared according to example 608D, substituting L- 

norleucine methyl ester»HCl for L-methionine methyl ester-HCl. MS(APCI(+)) 493 
(M+H)+. MS(APCI(-)) 491 (M-H)-. 
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10795 F.x ample 1060B 

N-r4-fN-f2-ryr1ohexvlethvlVN-methvlaminome thvlV2-f2- 

methylphenvl')benzovnnorleucine. lithium salt 
N-[4-(N-(2-Cyclohexylethyl)-N-methylaminomethyl)-2-(2- 
methylphenyl)benzoyl]norleucine methyl ester was converted into the title compound 
1 0800 according to the procedure in example 608E, and was isolated as a white powder. 

!H NMR (300 MHz, DMSO) 8 0.62-0.90 (m, 7H), 0.97-1.44 (m, 10H), 1.52-1.64 (m, 
5H), 1.95-2.18 (m, 3H), 2.13 (s, 3H), 2.33 (t, J=6 Hz, 2H), 3.48 (s, 2H), 3.56-3.66 (m, 
1H), 6.80-6.89 (m, 1H), 7.01-7.22 (m, 5H), 7.30 (d, J=7.8 Hz, 1H), 7.46 (d, J=7.8 Hz, 
1H). 

10805 MS (ESI(-)) m/e 477 (M-H); Analysis calc'd for C 3 oH4iLiN 2 03»0.9H20: C, 7 1 .95; H, 
8.61; N, 5.59; found: C, 72.00; H, 8.36; N, 5.50. 




SMe 



C0 2 - 



10810 



Example 1061 

N-r4-(N-f2-rvclr>hexvlethvl1-N.N-dime thvlaminomethvn-2-(2- 
methylphenvl)henzovl1methionine. Int ernal salt 




NMe 2 



10815 



F.xam ple 1061 A 
NN-Dimethvl-2-cvclohexvlethvlamine 
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The title compound was prepared from N-methylcyclohexylethylamine (example 
608A) according to the procedure described in example 1056A. 
1H NMR (300 MHz, CDC1 3 ) 5 0.80-0.95 (m, 2H), 1.10-1.39 (m, 6H), 1.60-1.74 (m, 
10820 5H), 2.20 (s, 6H), 2.23-2.28 (m, 2H). 
MS (DCI/NH3) m/e 156 (M+H)+. 




OMe 



Example 106 IB 

10825 4-Iodomethvl-2-f2-methylphenyDbenzoic acid, methyl ester 

Triphenylphosphine (5.16g), and imidazole (1.34g) were dissolved in 3:1 
ether: acetonitrile (80mL), and the reaction was cooled to 0°C. Iodine (5.0g) was added with 
vigorous stirring, and the reaction was warmed to ambient temperature. After lh, the 
reaction was recooled to 0°C and 4-hydroxymethyl-2-(2-methylphenyl)benzoic acid, methyl 

10830 ester (example 1 178C, 4.6g) was added as a solution in ether (20mL). After 4h at ambient 
temperature, the reaction was diluted with hexane/ether (1:1, 200mL) and filtered. The 
filtrate was washed with a dilute solution of Na2S03 until colorless, then with water 
(2X50mL). The organic extracts were washed with brine (20mL), dried (MgSC>4), filtered 
and concentrated. The residue was purified by silica gel chromatography eluting with 10% 

10835 EtOAc/hexane to give a light yellow oil (4.7g) which slowly crystalizes in the freezer. 
!H NMR (300MHz, CDCI3) 5 2.06 (s, 3H), 3.60 (s, 3H), 4.45 (AB q , JaB=9.7Hz, 
Adab=6.7Hz, 2H), 7.03 (brd, J=6.6Hz, 1H), 7.17-7.29 (m, 4H), 7.41 (dd, J=8.1, 
1.6Hz, 1H), 7.90 (d, J=8.1Hz, 1H)). MS(CI/NH 3 ) m/e: (M+NH4)+ 384. 



10840 




Example 106 IT 

4-(N-(2-Cvclohexvlethvn -N.N-dimethvlaminomethvn-2-(2-methvlphenynbenzoic acid- 
Methyl Ester. Iodide 



-504- 



WO 98/50029 



PCT/US98/09296 



To a solution of 4-iodomethyl-2-(2-methylphenyl)benzoic acid methyl ester ( 0.5g) in 
10845 dichloromethane ( 1 mL) was added N,N-dimethyl-2-cyclohexylethylamine (0.233mg), and 
the reaction was stirred at ambient temperature for 2h. The reaction was concentrated to give 
a light yellow foam (760mg, 100%). 

'H NMR (300 MHz, CDC1 3 ) 5 0.89-1.44 (m, 6H), 1.60-1.73 (m, 7H), 2.06 (s, 3H), 3.34 
(s, 6H), 3.55-3.63 (m, 2H), 3.64 (s, 3H), 5.14 (ABq, Au A b=56 Hz, J A B=12.7 Hz, 2H), 
10850 7.01 (d, J=7.5 Hz, 1H), 7.17-7.32 (m, 3H). 7.39 (d, J=1.8 Hz, 1H), 7.88 (dd, J=8.l, 1.8 
Hz, 1H), 8.02 (d, J=8.1 Hz, 1H). 




Example 1061D 



10855 4-(N-f2-Cvclohexvlethvn-N.N-dimethvlaminomethv n-2-(2-methvlphenvnbenzoate. Internal 

salt 

To a solution of 4-(N-(2-cyclohexylethyl)-N,N-dimethylaminomethyl)-2-(2- 
methylphenyl)benzoic acid methyl ester, iodide (700mg) in methanol (3mL) was added 5M 
LiOH (0.54mL). The reaction was refluxed for lh, then stirred at ambient temperature 
1 0860 overnight. The reaction was diluted with water (30mL), and purified by preparative reverse- 
phase medium pressure chromatography, eluting with a gradient of methanol/water/TFA 
(0. 1 %) to give a tan syrup (7 1 lmg). 

»H NMR (300 MHz, DMSO) 5 0.90-1.03 (m, 2H), 1.10-1.28 (m, 5H), 1.57-1.73 (m, 6H), 
2.06 (s, 3H), 2.97 (s, 6H), 3.24-3.35 (m, 2H), 4.53-4.57 (m, 2H), 7.07 (d, J=6.9 Hz, 
10865 1H), 7.18-7.30 (m, 3H), 7.43 (d, J=1.5 Hz, 1H), 7.64 (dd, J=8.1, 1.5 Hz, 1H), 7.96 (d, 
J=8.1 Hz, 1H). 
MS (ESI) m/e 380 (M+H)+. 
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Example 106 IE 



N-r4-fN-f2-CvclohexvlethvlVN,N-dimethvlaniinnmethvn-2-(2- 
methvlphenvnbenzovllmethionine. Methvl Ester. Triflate 
To a solution of 4-(N-(2-cyclohexylethyI)-N,N-dimethylaminomethyl)-2-(2- 
methylphenyl)benzoate internal salt (771mg) in dichloromethane (5mL) at ambient 
10875 temperature was added oxalyl chloride (5mL of a 2M solution in CH2G2). As gas evolution 
slowed, DMF (5 drops) was added. After stirring at ambient temperature for 20min, the 
reaction was warmed to reflux for 2h, then cooled, and the solvent was removed under a 
stream of dry nitrogen to give a tan solid. To a solution of the acid chloride dissolved in dry 
dichloromethane ( lOmL) at 0°C was added triethylamine (0.47mL), and L-methionine methyl 
10880 ester HQ (320mg). After stirring at ambient temperature overnight, the reaction was 

concentrated, dissolved in 1 : 1 methanol/water (30mL), and purified by preparative reverse- 
phase medium pressure chromatography, eluting with a gradient of methanol/water/TFA 
(0. 1 %) to give a tan foam (330mg). 

l H NMR (300 MHz, CDCI3) 8 0.88-1.40 (m, 7H), 1.60-1.76 (m, 6H), 1.82-1.95 (m, 2H), 



10885 2.00-2.19 (m, 8H), 3.21 (brs, 6H), 3.29-3.37 (m, 2H), 3.68 (s, 3H), 4.58-4.65 (m, 3H), 
6.09 (d, J=6 Hz, IH), 7.13-7.40 (m, 6H), 7.57 (brd, J=7.8 Hz, 1H), 8.00 ("t", J=7.8 Hz, 
1H). 

MS (ESI(-)) m/e 637 (M-H)", 75 1 (M+TFA-H)". 



10895 methylphenyl)benzoyl]methionine methyl ester triflate (330mg) was dissolved in methanol 
(2mL), and 5M LiOH (0.2 ImL, 2eqiv) was added. After stirring at ambient temperature 
overnight, the reaction was diluted with water (lOmL), and purified by preparative reverse- 
phase medium pressure chromatography, eluting with a gradient of methanol/water/TFA 
(0. 1%) to give a tan powder (168mg) after lyophylization from acetonitrile- water. 



10890 




Example 1Q61F 

N-r4-fN-(2-Cyclohexylethyn-N,N-dimethvlaminomethvn-2-f2- 
methylphenvnbenzoyl]methionine> Internal salt 



N-[4-(N-(2-Cyclohexylethyl)-N,N-dimethylaminomethyl)-2-(2- 
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10900 »H NMR (300 MHz, DMSO) 5 0.87-1.04 (m, 2H), 1.08-1.33 (m, 4H), 1.59-1.92 (m, 
10H), 1.9.6 (s, 3H), 2.00-2.24 (m, 4H), 2.97 (brs, 6H), 3.24-3.35 (m. 2H), 4.20-4.30 
(m, 1H), 4.56 (brs, 2H), 7.13-7.27 (m, 5H), 7.43 (brs, 1H), 7.62 (brs, 2H), 8.30 (brd, 
J=5 Hz, 1H). 

MS (ESI(+)) m/e 51 1 (M+H); Analysis calc'd for C3oH 4 2N 2 03S»0.65H2CM.30TFA: C, 
10905 5 8.38; H, 6.70; N, 4.18; found: C, 58.35; H, 6.67; N, 4.26. 




Exam ple 1062 

<2SS 2-N-f4-rN-r2-Cvclo^pxvlethvn-N -hiitvlaminomethvn-2-(2- 
mftfhvlphenvl) hp.n7n ynamin o -4-methvlsulfenvlhutanoate. lithium gait 




Fx ample 1062A 

10915 2-N-r4-rN-r2-rvclohex ylethvn-N-butvlaminomethvl)-2-(2- 

mp.th ylphenvnben7.ovnamino-4-methvlsulfe nvlhutanoate. Methyl Ester 
To a solution of N-[4-(N-(-2-cyclohexylethyl)-N-butylaminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine methyl ester (example 1 1781, 90mg) in dichloromethane 
(lmL) at 0°C was added trifluoroacetic acid (0.023mL), then 30% hydrogen peroxide 
10920 (0.05mL). After 2h, the reaction was quenched by addition of sodium sulfite (lOOmg). The 
reaction was filtered, concentrated, and the residue was purified by silica gel chromatography 
eluting with 2.5%-5.0% methanoVdichloromethane to give the title compound as a colorless 
oil (75mg, 79%). MS(APCI(+)) 569 (M+H) + . MS(APCI(-)) 603 (M+Cl)-. 
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Example 1062B 

(2S)2-N-r4-r N-f2-CvclohexvlethvlVN-hutvlaminomethylV2-C2- 
methvlphen vl)benzovl]aimno-4-methvIsulfenvlbutanoate. lithium salt 
(2S) 2-N-[4-(N-(2-Cyclohexylethyl)-N-butylaminomethyl)-2-(2- 
1 0930 methylphenyl)benzoyl]amino-4-methylsulfenylbutanoate methyl ester was cqnverted to the 
title compound according to the procedure in example 608E, with the exception that the 
product was isolated as a colorless foam after trituration with dichloromethane and removal 
of the solvent under reduced pressure. 

»H NMR (300 MHz, DMSO) 5 0.76-0.87 (m, 5H), 1.02-1.44 (m, 9H), 1.52-1.88 (m, 
10935 8H), 1.92-2.24 (m, 6H), 2.33-2.43 (m, 6H), 3.54 (brs, 2H), 3.64-3.75 (m, 1H), 6.97 
(brd, J=5.1 Hz, 1H), 7.06-7.25 (m, 5H), 7.32 (brd, J=7.5 Hz, 1H), 7.49 (d, J=7.5 Hz, 
0.5H), 7.51 (d, J=7.5 Hz, 0.5H). 
MS (ESI(-)) m/e 553 (M-H). 

10940 




Example 1063 

N-r4-(N-f2-Cvcl ohexvlethvn-N-p-toluenesulfonvlaminomethvlV2-('2- 
methvlphenynbenzoyllmethionine. lithium salt 

10945 




Example 1063A 
2-Cvclohexvlethvlamine 
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Phenethylamine (50g) was dissolved in lOOOmL of glacial acetic acid in a pressure 
1 0950 vessel, followed by addition of platinum oxide ( 15g). After shaking under 4atm of 

hydrogen for 48h, the reaction was filtered and the acetic acid was removed under reduced 
pressure. The residue was taken up in water (lOOOmL), basified with 5N NaOH, and 
washed with ether (5X250mL). The ether extracts were washed with brine (250mL), dried 
(MgS04), filtered and concentrated to afford a light yellow oil which was purified by 
10955 fractional distillation at atmospheric pressure (bp 1 85°C, 49.5g, 94%). 

1H NMR(CDC1 3 , 300MHz) 5 0.83-0.95 (m, 2H), 1.00-1.38 (m, 8H), 1.60-1.73 (m, 5H), 
2.71 (dd, J=8.1, 7.2Hz, 2H). 



XX 




so 2 

NH 



10960 Example 1063B 

N-2-CvcIohexvlethvl-p-toluenesulfonamide 
To a solution of p-toluenesulfonyl chloride (210mg), and diisopropylethylamine 

(0.35mL) in dichloroethane (3mL) was added 2-cyclohexylethylamine (0.15mL, l.Ommol). 

After 6h, the reaction was diluted with 1:1 EtOAc/hexane (25mL), washed with water 
10965 (5mL), 1M HC1 (2X5mL) and brine (5mL). The organic solution was dried (MgS0 4 ), 

filtered and concentrated to afford a colorless crystalline solid (300mg). 

>H NMR (300 MHz, CDC1 3 ) 6 0.75-0.91 (m, 2H), 1.06-1.27 (m, 4H), 1.33 (q, J=6.9 Hz, 

2H), 1.59-1.70 (m, 5H), 2.43 (s, 3H), 2.95 (q, J=6.9 Hz, 2H), 4.21 (brt, J=5.9 Hz, 1H), 

7.31 (d, J=7.8 Hz, 2H), 7.74 (d, J=8.4 Hz, 2H). 
1 0970 MS (DCI/NH3) m/e 299 (M+NH4) + . 




OMe 



Example 1063C 

4-fN-f2-CvclohexvlethvlVN-p-toluenesulfonvlaminomethvlV2-f 2-methvlDhenvnbenzoic 
10975 acid. Methyl Ester 
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To a solution of N-2-Cyclohexylethyl-p-toluenesulfonamide (300mg) in DMF (5mL) 
was added NaH (56mg of a 60% dispersion in mineral oil). After gas evolution subsided, 4- 
bromomethyl-2-(2-methylphenyl)benzoic acid methyl ester (example 1 178D, 266mg) was 
added. After stirring at ambient temperature for 1.5h, the reaction was quenched by addition 
10980 of water (lOmL), and diluted with 50% EtOAc/hexane (50mL). The organic solution was 

washed with water (lOmL), brine (2X10mL), dried (MgSC>4), filtered and concentrated. The 
residue was purified by silica gel chromatography eluting with 10% EtOAc/hexane to give 
the title compound as a colorless oil (250mg, 70%). 

»H NMR (300 MHz, CDC1 3 ) 5 0.64-0.81 (m, 2H), 1.00-1.15 (m, 4H), 1.16-1.27 (m, 2H), 
10985 1.42-1.64 (m, 5H), 2.03 (s, 3H), 2.41 (s, 3H), 3.12 (dd, J=9.3, 7.5 Hz, 2H), 3.61 (s, 

3H), 4.35 (s f 2H), 7.00 (brd, J=7.2 Hz, 1H), 7.08 (d, J=1.5 Hz, 1H), 7.16-7.27 (m, 3H), 
7,28 (d, J=8.1 Hz, 2H), 7.37 (dd, J=8.1, 1.5 Hz, 1H), 7.71 (d, J=8.4 Hz, 2H), 7.42 (d, 
J=7.1 Hz, 1H). 



10995 methylphenyl)benzoic acid methyl ester was converted into the title compound according to 
the procedures described in examples 608C and D to afford a colorless oil. 
l H NMR (300 MHz, CDCI3) 8 0.68-0.82 (m, 2H), 1.00-1.28 (m, 4H), 1.43-1.66 (m, 7H), 
1.78-1.92 (m, 2H), 1.98-2.17 (m f 8H), 2.41 (s, 3H), 3.13 (t, J=7.8 Hz, 2H), 3.66 (s, 
3H), 4.36 (s, 2H), 4.55-4.67 (m, 1H), 5.88 (brd, J=7.5 Hz, 1H), 7.08-7.37 (m, 8H), 7.71 

1 1000 (d, J=8.4 Hz, 2H), 7.90 ("dd", J=15, 8.4 Hz, 1H). MS(APCI(+)) 651 (M+H)+. 
MS(APCI(-)) 649 (M-H)-. 
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Example 1063D 

N-r4-rN-f 2-Cvclohexylethyn-N-p-toluenesulfonvlaminomethvn-2-( , 2- 
methylphenvnbenzovllmethionine. Methvl Ester 



4-(N-(2-Cyclohexylethyl)-N«p-toluenesulfonylaminomethyl)-2-(2- 
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C0 2 Li 



Exam ple 1063E 



, ,005 N-[4-(N-f2-CvcIohexvletbylVN-p-tolue nesulfonvlaminomethyl')-2-(2- 

mftthvlphftnvnhenzov nmethionine- lithium salt 
N-[4-(NK2-Cyclohexylemyl)-N-p-toluenesulfonylaminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine methyl ester was converted to the title compound 
according to the procedure described in example 608E, and was isolated as a white powder. 

11010 1H NMR (300 MHz, DMSO) 5 0.60-0.78 (m, 2H), 0.98-1.20 (m, 6H), 1.38-1.60 (m, 

6H), 1.70-1.95 (m, 4H), 1.81 (s, 3H), 1.96-2.18 (m, 3H), 3.03-3.12 (m, 2H), 3.60-3.73 
(m, 1H), 4.35 (s, 2H), 6.95 (d, J=6.3 Hz, 1H), 7.0-7.27 (m, 5H), 7.35 (d, J=7.5 Hz, 
1H), 7.40 (d, J=8.1 Hz, 2H), 7.50 (d, J=7.8 Hz, 1H), 7.73 (s, J=6.6 Hz, 2H). 
MS (APCI(-)) m/e 635 (M-H); Analysis calc'd for C35H43LiN2O 5 S2*0.80H 2 O: C, 63.96; 

1 1015 H, 6.84; N, 4.26; found: C, 63.98; H, 6.68; N, 4.09. 
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Example 1064 

N-r4-rN-(2-Cvclohexvlethvn-N-m-tolue nesulfonvlaminomethvn-2-(2- 
methylphenynhenzovllm ethionine. lithium salt 




Exam ple 1064A 
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N-2-Cycloh&xvlethvl-m-toluenesulfonamide 
The title comound was prepared according to example 1063B, replacing p- 
toluenesulfonyl chloride with m-toluenesulfonyl chloride to afford a colorless oil. 
MS (DCI/NH3) m/e 299 (M+NH 4 )+ 



11030 




Example 1064B 

4-(N-(2-CyclohexylethvlVN-m^ 

acid. Methyl Ester 

N-2-Cyclohexylethyl-m-toluenesulfonamide was converted into the title compound 
1 1035 according to the procedure in example 1063C to afford a colorless oil. 
MS (DCI/NH3) m/e 537 (M+NH4>+ 



methylphenvObenzovllmethionine. Methyl Ester 
4-(N-(2-Cyclohexylethyl)-N-m-toluenesulfonylaminomethyl)-2-(2- 
methylphenyl)benzoic acid methyl ester was converted into the title compound according to 
the procedures described in examples 608C and D to afford a colorless oil. MS(APCI(+)) 
1 1045 65 1 (M+H)'+ MS(AFCI(-)) 649 (M-H)\ 
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Example 1064C 

N44-rN-r2- CvclohexvlethylVN-m-toluenesulfonvlaminomethyn-2-f2- 
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SMe 



C0 2 Li 



Example 1Q64D 

N-r4-(N-f2-CvclohexvlethvlVN-m-toluen esulfonvlaminnmethvn-2-(2- 
methvlphenynhenzovnm ethionine. lithium salt 
N-[4 i (N-(2-Cyclohexylethyl)-N-m-toluenesulfonylaminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine methyl ester was converted to the title compound 
according to the procedure described in example 608E, and was isolated as a white powder. 
1H NMR (300 MHz, DMSO) 8 0.60-0.77 (m, 2H), 1.00-1.20 (m, 6H), 1.40-1.89 (m, 
10H), 1.93 (s, 3H), 1.95-2.14 (m, 3H), 2.39 (s, 3H), 3.05-3.15 (m, 2H), 3.60-3.72 (m, 
1H), 4.38 (s, 2H), 6.94 (d, J=5.7 Hz, 1H), 7.02-7.27 (m, 5H), 7.36 (d, J=8.1 Hz, 1H), 
7.44-7.54 (m, 3H), 7.60-7.69 (m, 2H). 

MS (ESI(-)) m/e 635 (M-H); Analysis calc'd for C3 5 H43LiN 2 O5S2«1.30H2O: C, 63.10; H, 
6.90; N, 4.20; found: C, 63.06; H, 6.53; N, 4.18. 
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SMe 



C0 2 Li 
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Example 1065 

N-f4-(N-f2-Cvclohexvlethvn-N-p-tert-b utvlhenzenesulfonvlaminomethvn-2-(2- 
methvlphenvllhenzov nmethionine. lithium salt 
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Example 1065 A 
N-2-Cvclohexvlethvl-p-tert-butvlbenzenesulfonamide 
1 1070 The title comound was prepared according to example 1063B, replacing p- 

toluenesulfonyl chloride with p-tert-butylbenzenesulfonyl chloride to afford a white 
crystalline solid. 

MS (DCI/NH3) m/e 341 (M+NH 4 )+ 




Example 1Q65B 

4-fN-f2-CyclohexvlethylVN-p-tert-butvlbenzenesuifonylaminomethvlV2-(2^ 

methylphenyPbenzoic acid. Methyl Ester 
N-2-Cyclohexylethyl-p-tert-butylbenzenesulfonamide (300mg) was converted into 
1 1080 the title compound according to the procedure in example 1063C to afford a colorless oil 
MS (DCI/NH3) m/e 579 (M+NH 4 )+ 




Example 1065C 

1 1085 N-r4-(N-(2-Cvclohexvlethyiy^ 

methylphenyDbenzoyllmethionine. Methvl Ester 
4-(N-(2-Cyclohexylethyl)-N-p-tert-butylbenzenesulfonylaminomethyl)-2-(2- 
methylphenyl)benzoic acid methyl ester was converted into the title compound according to 
the procedures described in examples 608C and D to afford a colorless oil. MS(ESI(+)) 693 
1 1090 (M+H)+ MS(ESI(-)) 691 (M-H)". 
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so 2 




C0 2 Li 



F.xam ple 1065D 

N-r4-fN-f2-Cvclohexvlethvn-N-p-tert-h utvlbenzenesulfnnvlaminomethvn-2-r2- 
1 10 95 methvlphenynhfinzovUme thionine. lithium salt 

N-[4-(N-(2-Cyclohexylethyl)-N-p-tert-butylbenzenesulfonylaminomethyl)-2-(2- 

methylphenyl)benzoyl]methionine methyl ester was converted to the title compound 
according to the procedure described in example 608E, and was isolated as a white powder. 
>H NMR (300 MHz, DMSO) 8 0.60-0.75 (m, 2H), 0.96-1.20 (m, 6H), 1.33 (s, 9H), 1.38- 
11100 1.88 (m, 10H), 1.93 (s, 3H), 1.95-2.18 (m, 3H), 3.04-3.13 (m, 2H), 3.59-3.70 (m, 1H), 
4.37 (s, 2H), 6.95 (d, J=5.7 Hz, 1H), 7.10-7.28 (m, 5H), 7.35 (d, J=7.8 Hz, 1H), 7.50 
(d, J=6.3 Hz, 1H), 7.63 (d, J=8.4 Hz, 2H), 7.78 (d, J=7.5 Hz, 2H). 
MS (ESI(-)) m/e 677 (M-H); Analysis calc'd for C38H49LiN 2 0 5 S2»1.55H20: C, 64.03; H, 
7.37; N, 3.93; found: C, 63.98; H, 7.15; N, 3.92. 
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Example 1066 

N.f4-(N-(2-Cyclohexvlethvl1-N-p-hromobenzenesulfonv laminomethvn-2-(2- 
methylphenynbenzovllmethiohine. lithium salt 




F.xample 1066A 
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N-2-ryclohexvlethvl-p-bromobenzenesulfQnamide 
H115 The title comound was prepared according to example 1063B, replacing p- 

toluenesulfonyl chloride with p-bromobenzenesulfonyl chloride to afford a white crystalline 
solid. 

MS (DCI/NH3) m/e 363 (M( 79 Br)+NH4)+ 365 (M( 8l Br)+NH 4 )+ 




OMe 



11120 

Example 1066B 

4-fN-(2-Cyclohexylethyn-N-p-bromobenzenesulfonylaminomethylV2-f2- 
methylphenyObenzoic acid. Methyl Ester 
N-2-Cyclohexylethyl-p-bromobenzenesulfonamide (300mg) was converted into the 
1 1 125 title compound according to the procedure in example 1063C to afford a colorless oil. 
MS (DCI/NH3) m/e 601 (M( 79 Br)+NH 4 )+ 603 (M( 8 ^Br)+NH 4 ) + . 

SMe 




N C0 2 Mg 



Example 1066C 

11130 N44-(N-(2-CvclohexylethylVN-p-bromobenzenesulfonylaminomethylV2-(2- 

methylphenyDbenzoyllmethionine. Methyl Ester 
4-(N-(2-Cyclohexylethyl)-N-p-bromobenzenesulfonylaminomethyl)-2-(2- 
methylphenyl)benzoic acid methyl ester was converted into the title compound according to 
the procedures described in examples 608C and D to afford a colorless oil. MS(APCI(+)) 
11135 715 (M(79Br)+H)+ 717 (M(8 1 Br)+H)+ MS(APCI(-)) 749 (M( 79 Br)+Cl)- 5 751 
(M(8lBr)4Cl)-. 
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F x am ple 1Q66D 

11140 N-f4-rN-r2-Cvclohexvlethyl)-N-p-V>romn henzenesulfonvlaminomethvl)-2-(2- 

methvlphenvl)hp-n7.nvnme thinnine. lithium salt 
N-[4-(N-(2-Cyclohexylethyl)-N-p-bromobenzenesulfonylaminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine methyl ester was converted to the title compound 
according to the procedure described in example 608E, and was isolated as a white powder. 
11145 'H NMR (300 MHz, DMSO) 5 0.60-0.75 (m, 2H), 0.94-1,21 (m, 6H), 1.38-1.88 (m, 

10H), 1.93 (s, 3H), 1.95-2.15 (m, 3H), 3.06-3.15 (m, 2H), 3.55-3.67 (m, 1H), 4.36 (s, 
2H), 6.96 (d, 3=6 Hz, 1H), 7.03-7.26 (m, 5H), 7.37 (d, J=8.1 Hz, 1H); 7.54 (d, J=8.1 
Hz, 1H), 7.76-7.85 (m, 4H). 

MS (ESI(-)) m/e 699 (M( 79 Br)+H)+ 701 (M( 81 Br)+H)+; Analysis calc'd for 
1 1 150 C34H40BrLiN2O5S2»0.95H 2 O: C, 56.34; H, 5.83; N, 3.86; found: C, 56.33; H, 5.66; N, 



3.48. 
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Example 1067 

N-f4-rN-f2-rvclohexvlethyn-N-p-meth nxvhenzenesulfonvlaminomethvl)-2-(2- 
methylphenynhenzovllm ethionine. lithium salt 




-517- 



WO 98/50029 



PCT/US98/09296 



Example 1067 A 
N-2-Cvclohexylethvl-p-methoxvbenzenesulfhnamide 
The title comound was prepared according to example 1063B, replacing p- 
tolueriesulfonyl chloride with p-methoxybenzenesulfonyl chloride to afford a colorless oil. 
MS (DCI/NH3) m/e 3 15 (M+NH 4 ) + . 




Example 1067B 

4-fN-(2-Cvclohexvlethvn-N-p-methoxvhenzenesulfonvlaminomethvlV2-f2- 

methvlphenvllbenzoic acid. Methvl Ester 
N-2-Cyclohexylethyl-p-methoxybenzenesulfonamide (300mg) was converted into the 
title compound according to the procedure in example 1063C to afford a colorless oil. 
MS (DCI/NH3) m/e 553 (M+NH 4 )+. 




Example 1067C 

N-r4-rN-f2-rvcln hexvlethvn-N-p-methoxvbenzenesulfonvlaminnmethvn-2-f2- 
methvlpheny nbenzovllmethionine. Methvl Ester 

4-(N-(2-Cyclohexylethyl)-N-p-methoxybenzenesulfonylaminomethyl)-2-(2- 
methylphenyl)benzoic acid methyl ester was converted into the tide compound according to 
the procedures described in examples 608C and D to afford a colorless oil. MS(APCI(+)) 
667 (M+H)+ MS(APCI(-)) 701 (M+Cl)-. 
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Exam ple 1067D 

N-[4-rN-f2-Cvclohexvlethvn-N-p-methoxvbenzenesu) fnnvlaminomethvn-2-f2- 
methvlphenynhen/nvUmeth ionine. lithium salt 
N-[4-(NK2-Cyclohexylethyl)-N-p-methoxybenzenesulfonylaminomethyl)-2-(2- 
tnethylphenyl)benzoyl]methionine methyl ester was converted to the title compound 
according to the procedure described in example 608E, and was isolated as a white powder. 
'H NMR (300 MHz, DMSO) 5 0.62-0.78 (m, 2H), 1.00-1.22 (m, 6H), 1.37-1.85 (m, 
10H), 1.90 (s, 3H), 1.90-2.16 (m, 3H), 3.01-3.10 (m, 2H), 3.58-3.67 (m, 1H), 3.83 (s, 
3H), 4.32 (s, 2H), 6.94 (d, J=6 Hz, 1H), 7.04-7.26 (m, 5H), 7.11 (d, J=8.7 Hz, 2H), 
7.35 (dd, J=8.1, 1 Hz, 1H), 7.51 (d, J=8.1 Hz, 1H), 7.77 (d, J=8.7 Hz, 2H). 
MS (APCI(-)) m/e 651 (M-H); Analysis calc'd for C35H43LiN 2 06S 2 «1.85H20: C, 61.35; 
H, 6.87; N, 4.09; found: C, 61.36; H, 6.48; N, 3.91. 
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Example 1068 

N-f4-fN-f2-Cvclohexvlethvn-N-p-nitrobenzenesul fonvlaminomethvlV2-(2- 
methvlphenvKhenzovllm ethionine. lithium salt 




Example 1068A 
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N-2-Cyclohexvlethvl-p-nitrobenzenesulfonamide 
The title comound was prepared according to example 1063B, replacing p- 
toluenesulfonyl chloride with p-nitrobenzenesulfonyl chloride to afford a colorless oil. 
MS (DCI/NH3) m/e 330 (M+NH 4 ) + . 
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Example 1068B 

4-fN-(2-CvclohexvlethvlVN-p-nitroben2enesulfonvlaminomethvn-2-f2- 
methvlphenvnbenzoic acid. Methvl Ester 
N-2-Cyclohexylethyl-p-nitrobenzenesulfonamide (300mg) was converted into the 



11215 title compound according to the procedure in example 1063C to afford a colorless oil. 
MS (DCI/NH3) m/e 568 (M+NH 4 )+ 



Example 1Q68C 

1 1220 N44-(N-a-CvclohexvlethvlVN-p-nitrobenzenesulfonvlaminomethvn-2-(2- 

methvlphenvnbenzovnmethionine. Methvl Ester 
4-(N-(2-Cyclohexylethyl)-N-p-nitrobenzenesulfonylaminomethyl)-2-(2- 
methylphenyl)benzoic acid methyl ester was converted into the title compound according to 
the procedures described in examples 608C and D to afford a colorless oil. MS(APCI(+)) 
1 1225 682 (M+H) + . MS(APCI(-)) 716 (M+Cl)-. 
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Exam ple 1068D 

N-[4-rN-f2-Cvclohe.xvlethvlVN-p-nitroben 7enesulfonvlaminnmethvn-2-(2- 

methylpheny^he-nzovllroethionine. li thium salt 
N-[4-(N-(2-Cyclohexylethyl)-N'-p-nitrobenzenesulfonylaminomethyl)-2-(2- 

methylphenyl)benzoyl]methionine methyl ester was converted to the tide compound 
according to the procedure described in example 608E, and was isolated as a white powder. 
1H NMR (300 MHz, DMSO) 5 0.63-0.76 (m, 2H), 1.00-1.26 (m. 6H), 1.40-1.70 (m, 
10H), 1.92 (s, 3H), 1.95-2.15 (m, 3H), 3.12-3.20 (m, 2H), 3.59-3.65 (m, 1H), 4.43 (s, 
2H), 6.96 (d, J=6.3 Hz, 1H), 7.0-7.25 (m, 5H), 7.36 (d, J=8.1 Hz, 1H), 7.52 (d. J=7.8 
Hz, 1H), 8.13 (d, J=8.7 Hz, 2H), 8.37 (d, J=8.4 Hz, 2H). 

MS (APCI(-)) m/e 667 (M-); Analysis calc'd for €34^0^30752* 1.2H 2 0: C, 58.73; H, 
6. 15; N, 6.04; found: C, 58.73; H, 5.82; N, 5.92. 
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Example 1069 

N-r4-fN-r2-Cvc1nhexvl-2-rpffthvlpropvl) -N-tnethvlaminomethvn-2-(2- 
methylphenv^henzovll methionine, lithium salt 




F.xam ple 1069A 
N-Methvl-2-rvclnhexvl-? -inftthvlpropvlamine 
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1 1250 Treatment of 2-phenyl-2-methylpropylamine (example 1048A, 5g) with di-tert- 

butyldicarbonate according to example 1056A afforded N-tert-butoxycarbonyl-2-phenyl-2- 
methylpropylamine (lOg crude) as a colorless oil. To portion of this material (5g) in 
methanol ( lOOmL) was added platinum oxide ( lg), and the reaction was shaken under 
hydrogen gas (4atm) for 24h. The reaction was concentrated, diluted with water (100mL), 

1 1255 and extracted with chloroform (3X50mL). The organic extracts were washed with brine 
(20mL), dried (MgSC>4), filtered and concentrated. The residue was purified by silica gel 
chromatography eluting with 10% EtOAc/hexane to afford a colorless oil (l.Og). This 
material was reduced with LiAItLt according to the procedure described in example 1056 A to 
afford the title compound (0.8g), as a colorless oil. 

1 1260 1H NMR (300 MHz, CDC1 3 ) 8 0.83 (s. 6H), 0.87-1.29 (m, 6H), 1.60-1.82 (m, 5H), 2.36 
(s, 2H), 2.42 (s, 3H). 
MS (APCI(+)) m/e 170 (M+H)+ 




H265 Example 1069B 

4-(N-(2-Cyclohexyl-2- metM 

acid. Methvl Ester 

The title compound was prepared according to the procedure m example 608B, 
subsitiuting N-methyl-2-cyclohexyl-2-methylpropylamine for N- 
1 1270 methylcyclohexylethylamine, and was isolated as a colorless oil. MS(ESI(+)) m/e 408 
(M+H)+ 




Example 1069C 
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N-r4-fN-f2-Cvclohexvl-?-me-thvlDroDvlVN-methv laminnmethvn-2-(2- 



methylphenvnbenzovllmethionine. Methyl Ester 
The title compound was prepared from 4-(N-(2-cyclohexyl-2-methylpropyl)-N- 
methylaminomethyl)-2-(2-methylphenyl)benzoic acid methyl ester according to the 
procedures described in examples 608C, and D, and was isolated as a colorless oil. 
1 1280 MS(ESI(+)) m/e 539 (M+H)+. MS(ESI(-)) m/e 537 (M-H)-. 



The title compound was prepared from N-[4-(N-(2-cyclohexyl-2-methylpropyl)-N- 
methylaminomethyl)-2-(2-methylphenyl)benzoyl]methionine methyl ester according to the 
procedure in example 608E, and was isolated as a white powder. 
»H NMR (300 MHz, DMSO) 8 0.79 (s, 6H), 0.80-1.27 (m, 5H), 1.50-1.74 (m, 6H), 
11290 1.75-2.95 (m, 7H), 1.92 (s, 3H), 2.19 (s, 3H), 2.24 (s, 2H), 3.56 (s, 2H), 3.62-3.72 (m, 
1H), 6.92 (d, J=6 Hz, 1H), 7.08-7.25 (m, 5H); 7.36 (d, J=7.8 Hz, 1H), 7.49 (d, J=7.8 
Hz, 1H). 

MS (ESI(-)) m/e 523 (M-H); Analysis calc'd for C3iH43LiN 2 0 3 S»1.3H2O: C, 67.70; H, 
8.29; N, 5.06; found: C, 67.15; H, 8.08; N, 4.97. 
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Example 1069D 

N-r4-fN-('2-r-vclohexvl-2-methvlpropvn-N-methvlaminomet hvn-2-(2- 
methvlphenvnhenzovllmethionine. li thium salt 
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Example 1070 

N-r4-(3-Cvclohexyl-l-methoxvprop-2-ylaminomethyD-2-(2- 
methvlphenvnbenzovllmethionine. lithium salt 
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OMe 
Example 107QA 
(SV3-Cyclohexvl-l-methoxv-2-propylamine 



11305 



11310 



11315 



11320 



To a solution of (S)-3-phenyl-l-methoxy-2-propylamine hydrochloride (0.5g) in 
ethanol (100ml) was added concentrated HC1 (0.32mL), and platinum oxide (0.5g), and the 
reaction was shaken under hydrogen gas (4atm) for 18h. The reaction was filtered, 
concentrated, diluted with water (50mL) and neutralized with 1M NaOH (to pH=l 1). The 
mixture was washed with chloroform (3X50mL), and the organic extracts were washed 
with brine (20mL), dried (MgS04>, filtered and concentrated to give a colorless oil 
(400mg). 

>H NMR (300 MHz, CDC1 3 ) 8 0.76-1.00 (m, 2H), 1.10-1.48 (m, 6H), 1.61-1.81 (m, 
5H), 3.01-3.14 (m, 2H), 3.30-3.35 (m, 1H), 3.36 (s, 3H). 



OMe 

Example 1070B 
N-r4-(3-Cyclohexyl- 1 -methoxyprop-2-ylaminomethylV2-(2- 
methylphenyDbenzoyllmethionine. Methyl Ester 
The title compound was prepared from (S)-3-cyclohexyl-l-methoxy-2-propylamine 
according to the procedure described in example 403H to afford a colorless oil. 
MS(APCI(+)) 541 (M+H)+. MS(APCI(-)) 539 (M-H)-. 





OMe 
Example 1070C 
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n32 5 N-r4-r3-Cvcln hf>Y V l-1-meth oxvDroD-2-v1aminnmcthvl)-2-(2- 

methylphenynhenzovllmethionine. lithium salt 
N-[4-(3-Cyclohexyl- 1 -methoxyprop-2-ylarninomethyl)-2-(2- 
methylphenyl)benzoyl]methionine methyl ester was converted into the title compound 
according to the procedure described in example 608E, affording a white powder. 
U330 l H NMR (300 MHz, DMSO) 8 0.65-0.88 (m, 2H), 1.00-1.88 (m, 15H), 1.91 (s, 3H), 
1.95-2.19 (m, 3H), 2.61-2.68 (m, 1H), 3.20 (s, 3H), 3.20-3.26 (m, 2H), 3.62-3.84 (m, 
3H), 6.85-7.00 (m, 2H), 7.09-7.24 (m, 5H), 7.36 (d, J=7.8 Hz, 1H), 7.48 (d, J=7.8 Hz, 
1H). 

MS (APCI(-)) m/e 525 (M-H); Analysis calc'd for C3oH 4 iLiN 2 04S»0.60H20: C, 66.30; H, 
11335 7.83; N, 5.15; found: C, 66.29; H, 7.69; N/5.15. 
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Example 1071 

11340 N-f4-( 1 -Ethvlsulfenvl-3-cvc 1nhexvlprop-2-vlaminomethvl)-2-(2- 

methvlphenvnhenzovllmethionine. lithium salt 




OMe 



Example 1071 A 

11345 4-Formvl-2-f2-methvlphenvnhenzoic acid methvl ester 

To a solution of 4-hydroxymethyl-2-(2-methylphenyl)benzoic acid methyl ester 
(example 1 178C, 1 .0g) in dichloromethane (lOmL) was added infusorial earth (2g) then at 
0°C was added pyridinium chlorochromate (1.7g). After lOmin, the reaction was wanned to 
ambient temperature. After lh, the reaction was diluted with ether (50mL), and filtered 

1 1350 through infusorial earth. The solution was concentrated, and the residue was purified by 
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11355 



silica gel chromatography eluting with 20% EtOAc/hexanes to afford the title compound as a 
colorless oil (0.842g, 85%). 

'H NMR (300 MHz, CDC1 3 ) 8 2.08 (s, 3H), 3.63 (s, 3H), 7.07 ford, J=6.6 Hz, 1H), 
7.19-7.30 (m, 3H), 7.76 (d, J=L8 Hz, 1H), 7.93 (dd, 1=8.1. 1.6 Hz, 1H), 8.06 (d, J=8.1 
Hz, 1H), 10.09 (s, 1H). 
MS (DCI/NH3) m/e 255 (M+H)+. 




OMe 



11360 
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^SEt 
Example 107 IB 

4-N-(3-Cvclohexvl- 1 - ethvlthioprop-2-vnaminomethvl-2-f 2-methvlphenvnbenzoic acid. 

Methyl Ester 

The title compound was prepared according to example 403H, substituting 4-formyl- 
2-(2-methylphenyl)benzoic acid methyl ester for N-[4-formyl-2-(2- 
methylphenyl)benzoyl]methionine methyl ester, to afford a colorless oil in 70% yield. 
MS(APCI(+)) 440 (M+H)+. MS(APCI(-)) 438 (M-H)\ 



11370 
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>Et 
Example 1071C 

4-N-ten-Butoxvcarhonvl-N-f3^ vclohexvl-l-ethvlthioprop-2-vnaminomethvl-2-^ 
methvlphenvnbenzoic acid. Methvl Ester 
To a solution of 4-N-(3-cyclohexyl-l-ethylthioprop-2-yl)aminomethyl-2-(2- 
methylphenyl)benzoic acid methyl ester (497mg) in dichloromethane (4mL) was added di- 
tert-butyldicarbonate (300mg). After 16h at ambient temperature, the reaction was 
concentrated, and the residue was purified by silica gel chromatography eluting with 10% 
EtOAc/hexane to give the title compound as a colorless oil (605mg). MS(APCI(-)) 538 (M- 
H)-. 
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Exam ple 1071D 



H380 4-N-tert-Butoxvcarbonvl-N-(l-ethvlsulfenvl-3-cyclohexylprop-2-vlam inomethyl)-2-(2- 

methylphenyllhenzoic acid. Methyl Ester 
To a solution of 4-N-tert-Butoxycarbonyl-N-(3-cyclohexyl- l-ethylthioprop-2- 
yl)aminomethyl-2-(2-methylphenyl)benzoic acid methyl ester (600mg) in dichloromethane 
(5mL) at -78°C was added m-chloroperbenzoic acid (280mg@75%). After 1.5h, the 

1 1 385 reaction was warmed to 0°C, and after 30min, the reaction was quenched with dilute 

aqueous sodium sulfite. The product was extracted into EtOAc (30mL), and washed with 
sodium bicarbonate (3X5mL). The organic extracts were washed with brine (lOmL), dried 
(MgS04), filtered and concentrated. The residue was purified by silica gel chromatography 
eluting with 50%- 100% EtOAc/hexane to afford a white foam (460mg,75%). MS(APCI(+)) 

1 1390 556 (M+H)+. MS(APCI(-)) 590 (M+Cl)". 




i 
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Example 107 IE 



N-tert-Butoxvcarhonvl-N-r4-n-ethvlsulfen vl-3-cvclohexvlprop-2-vlaminomethvlV2-(2- 
11395 methvlphenynbenzovllmethionine. Methvl Ester 

The title compound was prepared from 4-(l-ethylsulfenyl-3-cyclohexylprop-2- 
ylaminomethyl)-2-(2-methylphenyl)benzoic acid methyl ester according to the procedure 
described in examples 608C and D to afford a colorless oil which was purified by silica gel 
chromatography eluting with 5% methanol/dichloromethane. MS(APCI(+)) 687 (M+H) + . 
1 1400 MS(APCI(-)) 72 1 (M+C1)\ 
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Example 107 IF 

N44-fl- ethvlsulfenyl-3-cyclohexvlprop-2-vlaminomethyl'>-2-r2- 
methvlphenynbenzoyllmethionine. Methvl Ester 
To a solution of N-tert-butoxycarbonyl-N-[4-(l-ethylsulfenyl-3-cyclohexylprop-2- 
ylaminomethyl)-2-(2-methylphenyl)benzoyl]methionine methyl ester (200mg) in dioxane 
(lmL) chilled to its melting point, was added HC1 (0.75mL, 4M in dioxane). After lh, the 
reaction was quenched with excess aqueous sodium bicarbonate, and extracted into 
dichloromethane. The solution was concentrated, and the residue was purified by silica gel 
chromatography eluting with 5% methanol/dichloromethane to afford the title compound as 
a colorless oil (72mg, 42%). MS(APCI(+)) 587 (M+H)+ MS(APCI(-)) 621 (M+Cl)-. 




Example 1071G 
N-f4-( 1 -eth vlsulfenvl-3-cvclohexvlprop-2-vlaminomethvn-2-r2- 
methylphenyDbenzoyllmethionine. lithium salt 
N-[4-( 1 -Ethylsulfenyl-3-cyclohexylprop-2-ylaminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine methyl ester was converted into the title compound 
according to the procedure described in example 608E. 

*H NMR (300 MHz, DMSO) 5 0.67-0.93 (m, 2H), 1.00-1.90 (m, 13H), 1.1 1 (t, J=7.5 Hz, 
3H), 1.94-2.20 (m, 6H), 2.34-2.45 (m, 5H), 2.56-2.67 (m, 2H), 3.62-3.83 (m, 3H), 6.98 
(brd, J=6 Hz, 1H), 7.10-7.24 (m, 5H), 7.38 (brd, J=7.8 Hz, 1H), 7.49 (d, J=7.8 Hz, 
0.5H), 7.5 (d, J=7.8 Hz, 0.5H). 
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Example 1072 

1 1430 2-N-f4-f 1 -ethv1sulfenvl-^-cvclohex vlprop-2-vlaminomethvl')-2-f2- 

mp.thylphenvnben7ovnamino-4-methvls ulfenylbutanoate. lithium salt 




i 

O 

Exam ple 1072A 



11435 f2S1 N-tert-Biitoxvcarhonvl-2-N-r4-a-ethvlsulfenvl- 3 -cvclohexvlprop-2-vlaminomethvn-2- 
r2-methvlphenvnbenzovliamino-4-methvlsu lfenvlbutanoate. Methyl Ester 
To a solution of N-tert-butoxycarbonyl-N-[4-(l-ethylsulfenyl-3-cyclohexylprop-2- 
ylaminomethyl)-2K2-methylphenyl)benzoyl]methionine methyl ester (example 107 IE, 
320mg) in dichloromethane (2mL) at -78°C was added m-chloroperbenzoic acid 

1 1440 ( 120mg@75%). After 1 .5h, the reaction was warmed to -50°C, and after 30min, the 

reaction was quenched with dilute aqueous sodium sulfite. The product was extracted into 
EtOAc (30mL), and washed with sodium bicarbonate (3X5mL). The organic extracts were 
washed with brine (lOmL), dried (MgS0 4 ), filtered and concentrated. The residue was 
purified by silica gel chromatography eluting with 5% methanol/dichloromethane to afford a 

1 1445 white foam (3 1 lmg, 95%). MS(APCI(+)) 703 (M+H) + . MS(APCI(-)) 737 (M+Cl)-. 
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Example 1072B 

(2S) 2-N-r4-(l-Ethvlsulfenvl-3-cvclohexvlprop-2-vlaminomethvl)-2-(2- 
1 1450 methylphenvlfoenzoyllantino-4-methylsulfenvlbutanoate. Methyl Ester 

The title compound was prepared from (2S) N-tert-butoxycarbonyl-2-N-[4-(l- 
ethylsulfenyl-3<yclohexylprop-2-ylanunomethyl)-2-(2-methylphenyl)benzoyl]arnino-4- 
methylsulfenylbutanoate methyl ester according to the procedure described in example 
107 IF in 58% yield. The product was purified by silica gel chromatography eluting with 
1 1455 5%-10% methanol/dichloromethane, and was isolated as a white foam. MS(APCI(+)) 603 
(M+H) + . MS(APCI(-)) 637 (M+Cl)". 




Example 1072C 

11460 (2S) 2-N-r4-(l-ethvlsulfenvl-3-cvclohexvlprop-2-vlaminomethvn-2-f2- 

methylphenynbenzoynamino-4-methylsulfenylbutanoate. lithium salt 
(2S) 2-N-[4-( 1 -Ethylsulfenyl-3-cyclohexylprop-2-ylaminomethyl)-2-(2- 
methylphenyl)benzoyl]amino-4-methylsulfenylbutanoate methyl ester was converted into the 
title compound according to the procedure described in example 608E, and was isolated as a 
1 1465 yellow powder. 

. ! H NMR (300 MHz, DMSO) 8 0.72-0.90 (m, 2H), 1.03-1.20 (m, 5H), 1.20-1.90 (m, 
11H), 1.94-2.23 (m, 5H), 2.36 (s, 3H), 2.57-2.80 (m, 4H), 2.98 (brs, 1H), 3.64-3.82 
(m, 3H), 6.95-7.00 (m, 1H), 7.09-7.23 (m, 5H), 7.33-7.41 (m, 1H), 7.49 (d, J=8.1 Hz, 
0.5H), 7.50 (d, J=8.1 Hz, 0.5H). 
1 1470 MS (ESI(-)) m/e 587 (M-H). 
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F.xample 1073 

N.[4-fN-f3-cvclohexvlprr>pylVN-benzenesulfon ylan iinnmethv ^- 2 - (2 - 
methvlphenvl )hpn 7n vl1methinnine. lithium salt 




F.xample 1073A 
N-3-Cvclohftxv1propvlbe n7.enesulfonamide 
The title comound was prepared according to example 1063A (replacing 
phenethylamine with 3-phenylpropylamine, and example 1063B, replacing p-toluenesulfonyl 
chloride with benzenesulfonyl chloride to afford a colorless oil. 
MS (DCI/NH3) m/e 299 (M+NH4) + . 




Example 1073B 

4-fN-G-cvclohexvlproDvn-N-henzenesulfonvlaminom ethvl > i-2-(2-methvlnhenvnbenzoic 

arid. Methvl Ester 

N-3-Cyclohexylpropylbenzenesulfonamide was converted into the title compound 
according to the procedure in example 1063C to afford a colorless oil. 
MS (DCI/NH3) m/e 537 (M+NH4) + . 
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Example 1073C 



N-r4-(N-f3-cvclohexvlpropvlVN-benzenesulfonylaminomethyl)-2-f2- 
methylphenyllbenzovllmethionine. Methyl Ester 
4-(N-(3-Cyclohexylpropyl)-N-benzenesulfonylaminomethyl)-2-(2- 
methylphenyl)benzoic acid methyl ester was converted into the title compound according to 
1 1 500 the procedures described in examples 608C and D to afford a colorless oil. MS(ESI(+)) 65 1 
(M+H)+. MS(ESI(-)) 649 (M-H)-. 



N-[4-(N-(3-Cyclohexylpropyl)-N-benzenesulfonylaminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine methyl ester was converted to the title compound 
according to the procedure described in example 608E, and was isolated as a white powder. 



1 1510 l H NMR (300 MHz, DMSO) 8 0.59-0.73 (m, 2H), 0.88-1.88 (m, 17H), 1.94 (s, 3H), 
1.95-2.16 (m, 3H), 3.00-3.08 (m, 2H), 3.59-3.68 (m, 1H), 4.39 (s, 2H), 6.96 (d, J=6 
Hz, 1H), 7.04-7.28 (m, 5H), 7.36 (d, J=7.8 Hz, 1H), 7.51 (d, J=7.8 Hz, 1H), 7.56-7.70 
(m, 3H), 7.85 (d, J=6.9 Hz, 2H). 

MS (ESI(-)) m/e 635 (M-H); Analysis calc'd for C35H43LiN 2 05S 2 « 1 .65H 2 0: C, 62.5 1 ; H, 
1 1515 6.94; N, 4.17; found: C, 62.48; H, 6.79; N, 4.07. 
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Example 1073D 

N-f4-(N-("3-cyclohexylpropylVN-benzenesulfonylaminomethyl)-2-(2- 
methylphenyDbenzoyllmethionine. lithium salt 
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Example 1074 

1 1520 N-r4-fN-glucosaminomethvn-2-r2-methvlphenvnhenzovnmeth innine. lithium salt 




OH 

Example 1074 A 



N-r4-(N-glucosaminomethvn-2-f2-methvlphenvnhenzovnm ethionine. Methvl Ester 
1 1525 AIM solution of glucosamine was prepared by dissolving glucosamine»HCl ( lOg) in 

1M NaOH (47mL). This solution (0.31 lmL) was added to N-[4-formyl-2-(2- 
methylphenyl)benzoyl] methionine methyl ester (example 403G, lOOmg), in ethanol (3mL). 
Once dissolution was complete, the reaction was degassed, and 10% palladium on carbon 
(330mg) was added, followed by blanketing the reaction with a hydrogen atmosphere 
1 1 530 (1 atm). After 4h, the reaction was filtered and concentrated, and the residue was purified by 
silica gel chromatography eluting with 20% methanol/dichloromethane to give the title 
compound as a colorless syrup (50mg, 35%). MS(ESI(+)) 549 (M+H) + , 571 (M+Na) + . 




OH 



11535 Example 1074B 
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N-r4-fN-glucosaminr)methvn-2-^2-methvlDhenvl')ben7nvllmethionine. lithium salt 
The title compound was prepared from N-[4-(N-Glucosaminomethyl)-2-(2- 
methylphenyl)benzoyl] methionine methyl ester according to the procedure described in 
example 608E, and was isolated as a fluffy white powder. 
1 1540 >H NMR (300 MHz, CD30D) 8 1.60-1.90 (m, 4H), 1.95-2.09 (m, 6H), 2.26 (brs, 2H), 
2.41 (brt, J=9.3 Hz, 1H), 2.54 (dd, J=10.2, 3.3 Hz, 1H), 3.22-3.30 (m, 2H), 3.58-4.03 
(m, 5H), 4.13-4.28 (m, 2H), 4.58 (d, J=7.8 Hz, 1H), 5.17-5.22 (m, 1H), 7.07-7.30 (m, 
6H), 7.42-7.47 (m, 1H), 7.61-7.67 (m, 1H). 
MS (ESI(-)) m/e 533 (M-H). 
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Example 1079 

(2S^ 2-N-r4-(N-2-Cvclohexvlethvl-N-methvlaminomethvn-2-f2- 
11550 methvlphenynbenzoyllarnino-4-difluoromethylthiobutanoate. lithium salt 



BocN 

O 

Example 1079A 
N-tert-Butoxycarbonylhomocysteine thiolactone 

1 1555 To a solution of L-homocysteinethiolactone hydrochloride (560mg) in dioxane 

(lOmL) was added triethylamine (0.6mL), and di-tert-butyldicarbonate (874mg). After 20h, 
the reaction was diluted with EtOAc (lOOmL), washed with water (20mL), 1M HC1 (20mL), 
and again with water (2X20mL). The organic extracts were washed with brine (20mL), dried 
(MgSC>4), filtered and concentrated to give a white crystalline solid. 

1 1560 'H NMR (300 MHz, CDC1 3 ) 8 1.45 (s, 9H), 1.97 (ddd, J=25, 1 1.7, 6.6 Hz, 1H), 2.86 (m, 
1H), 3.23 (dd, J=11.4, 1.5 Hz, 1H), 3.32 (ddd, J=11.4, 11.4, 5.1 Hz, 1H), 4.28 (m, 1H), 
4.98 (brs, 1H). 
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11565 Example 1079B 

N-tert-Butoxycarhonvl-S-difluoromethylhornocvsteine 
To a solution of N-tert-butoxycarbonylhomocysteine thiolactone hydrochloride 
(400mg) in THF (2mL) at 0°C was added 1M NaOH (6mL). After stirring for 20min, this 
solution was added to chlorodifluoromethane («0.25mL) at -78°C in a pressure tube. The 

1 1570 vessel was sealed, and warmed to 60°C for 14h. The reaction was chilled to -78°C, opened, 
and warmed to ambient temperature. The aqueous solution was neutralized with 1M HC1, 
and extracted into dichloromethane (30mL). The organic extracts were washed with brine 
(20mL), dried (MgS04), filtered and concentrated to give the title compound as a syrup 
(490mg). 

11575 »H NMR (300 MHz, CDC1 3 ) 8 1.45 (s, 9H), 1.95-2.36 (m, 2H), 2.63 (q, J=7.4 Hz, 1H), 
2.90 (ddd, J=7.6, 7.6, 2.7 Hz, 1H), 4.46 (brs, 1H), 5.05 (brs, 1H), 6.82 (t, J=56 Hz, 
1H). 

MS (ESI(+)) m/e 308 (M+Na) + . 
MS (ESI(-)) m/e 285 (M-H)-. 



1 1 585 ether ( 1 mL) was added a solution of diazomethane in ether until a faint yellow color 
persisted. The excess reagent was quenched by addition of glacial acetic acid, and the 
reaction was concentrated. The residue was purified by silica gel chromatography eluting 
with 20% EtOAc/hexane to afford a colorless oil (400mg). 

1H NMR (300 MHz, CDCI3) 5 1.45 (s, 9H), 1.90-2.30 (m, 2H), 2.85 (t, J=7.5 Hz, 2H), 
11590 3.77 (s, 3H), 4.42 (brs, 1H), 5.08 (brs, 1H), 6.81 (t, J=56.1 Hz, 1H). 
MS (ESI(+)) m/e 322 (M+Na)+. 
MS (ESI(-)) m/e 298 (M-H)-. 
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BocN C0 2 Me 
Example 1079C 

N-tert-Butoxvcarbonyl-S-difluoromethylhomocysteine. Methvl Ester 
To a solution of N-tert-butoxycarbonyl-S-difluoromethylhomocysteine in diethyl 
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"OTf 
Example 1079D 
S-difluoromethylhomocysteine. Methyl Ester. Trifluoroacetate 



+ 




11595 



To a solution of N-tert-butoxycarbonyl-S-difluoromethylhomocysteine methyl ester 
(400mg) in dichloromethane (2mL) was added trifluoroacetic acid (lmL). After stirring 18h 
at ambient temperature, the reaction was concentrated, and the residue was triturated with 



1 1 600 toluene and evaporated to give the title compound as a tan solid (5 1 5mg). 

»H NMR (300 MHz, CDC1 3 ) 6 2.20-2.40 (m, 2H), 3.00 (t, J=7.5 Hz, 2H), 3.84 (s, 3H), 
4.22 (t, J=6.9 Hz, 1H), 6.83 (t, J=55.8 Hz, 1H). 



(2S) 2-N-f4-('N-2-Cvclohexvlethvl-N-methvlaminomethvn-2-f2- 
methylphenyllbenzoy 11 amino-4-difluoromethy lthiobutanoate. Methyl Ester 
The title compound was prepared according to the procedure in example 608D, 
relpacing L-methionine methyl ester-HCl with S-difluoromethylhomocysteine methyl ester, 
11610 trifluoroacetate, and was isolated as a colorless oil. 

*H NMR (300 MHz, CDCI3) 8 0.80-0.94 (m, 2H), 1.10-1.70 (m, 1 1H), 1.90-2.18 (m, 
5H), 2.20 (s, 3H), 2.30-2.41 (m, 4H), 3.53 (s, 2H), 3.67 (s, 3H), 4.57-5.66 (m, 1H), 
5.83-5.90 (m, 1H), 6.73 ("dt", J=2.7, 56 Hz, 1H), 7.14-7.41 (m, 5H), 7.39 (brd, J=7.5 
Hz, 1H), 7.90 ("dd", J=14.4, 8.1 Hz, 1H). 
1 1615 MS (ESI(+)) m/e 547 (M+H)+. 
MS (ESI(-)) m/e 545 (M-H)-. 
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Example 1079E 
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Example 1079F 

(25^ 2-N44-rN-2-Cvclohexvlethvl-N-methvlaminomethvlV2-(2- 
methvlphenvnbenzovllamino-4-difluoromethvlthibbutanoate. lithium salt 
The title compound was prepared from (2S) 2-N-[4-(N-2-cyclohexylethyl-N- 
methylaminomethyl)-2-(2-methylphenyl)bei^^ 

methyl ester according to the procedure described in example 608E with the following 
exceptions: The crude lithium salt was found to be substantially impure by analytical HPLC, 
and was therefore purified by preparative reverse-phase medium pressure liquid 
chromatography eluting with a gradient of methanol/water/0. 1 %TFA. The appropriate 
fractions were concentrated, dissolved in water (lOmL), neutralized (pH=6) with sodium 
bicarbonate solution, then extracted into chloroform (30rnL). The organic extracts were 
washed with brine (20mL), dried (MgSC>4), filtered and concentrated. The free amino acid 
was dissolved in water, the lithium salt was prepared by addition of one equivalent of 5M 
LiOH, and the solution was frozen (-78°C) and lyophyiized to give the title compound as a 
light yellow powder. 

*H NMR (300 MHz, DMSO) 5 0.75-0.90 (m, 2H), 1.06-1.38 (m, 6H), 1.53-1.80 (m, 
9H), 1.94-2.16 (m, 3H), 2.13 (s, 3H), 2.34 (t, J=6 Hz, 2H), 3.49 (s, 2H), 3.60-3.75 (m, 
1H), 6.91-7.23 (m, 7H), 7.23 (d, J=7.8 Hz, 1H), 7.50 (d, J=7.8 Hz, 1H). 
MS (ESI(-))m/e531 (M-H). 
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Exam ple 1080 
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(2S^ 2-N-[4-fN.2-Cvclohexvlethvl-N-methvlaminomethvn-2-(2- 
methv1p hp. nvnbenzovllamino-5-methoxvp ent flnnate. lithium salt 




O N /x C0 2 Me 




11645 



Example 1080 A 
Methyl (2SVN-2-Carbobenzvloxyamino-5-hydroxypentanoate 



To a solution of N-carbobenzylozy-L-glutamic acid 1 -methyl ester (commercial, 
l.Og) in 3.5mL THF at 0°C was added 1M BH3 # THF (6.7mL). After lh, the reaction was 

1 1650 quenched by addition of 1M sodium bisulfate (lOmL), and concentrated. The reaction was 
diluted with water (20mL) and the product was extracted into EtOAc (50mL). The organic 
extracts were washed with brine (20mL), dried (MgSC>4), filtered and concentrated. The 
residue was purified by silica gel chromatography eluting with 100% EtOAc to afford a 
colorless oil (500mg). 

1 1655 MS (ESI(+)) m/e 282 (M+H)+ 299 (M+NH 4 )+ 
MS (ESI(-)) m/e 280 (M-H)-. 



Methyl (2S)-N-2-carbobenzyloxyamino-5-hydroxypentanoate (500mg) was 
dissolved in ether (lOmL), followed by addition of silica gel (2g). Diazomethane solution in 
ether was added (=20mL), without observing the persistence of the yellow color of the 
reagent. The reaction was filtered and concentrated, and the above procedure was repeated. 
1 1665 The residue was purified by silica gel chromatography eluting with 50% EtOAc/hexane to 



afford a colorless oil (236mg, 45%). The yield reflects the poor conversion of the reaction. 
*H NMR (300 MHz, CDC1 3 ) 5 1.59-2.00 (m, 4H), 3.31 (s, 3H), 3.38 (t, J=6 Hz, 2H), 
3.74 (s, 3H), 4.34-4.44 (m, 1H), 5.11 (s, 2H), 5.43 (bid, J=7.8 Hz, 1H), 7.32-7.40 (m, 
5H). 

1 1670 MS (ESI(-f)) m/e 296 (M+H)+ 3 1 8 (M+Na) + . 
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Example 1080B 
Methyl (2SVN-2-Carbobenzvloxvamino-5-methoxypentanoate 



- 538 - 
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MS (ESI(-)) m/e 294 (M-H)- 
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.OMe 



H 2 N C0 2 Me 
Exam ple 1080C 

n675 M^thvl C2SV2 -amino-5-methoxvpentanoate 

Methyl (2S)-N-2-carbobenzyloxyamino-5-methoxypentanoate (230mg) was 
dissolved in methanol (2.5mL) at ambient temperature, followed by addition of ammonium 
formate (196mg), and 10% palladium on carbon (20mg). The reaction was refluxed for 
30min, then cooled, filtered and concentrated. The residue was partitioned between 

1 1680 dichloromethane and dilute NaOH. The organic extracts were washed with brine ( lOmL), 
dried (MgS0 4 ), filtered and concentrated to give the title compound (99mg, 78%) as a light 
yellow syrup. 



MS (ESI(+)) m/e 162 (M+H) + . 




.OMe 



COaMe 



11685 

ffram ple 1080D 

(7S\ 2-N-f4-(N-2-r.vclohexylethvl-N-m ethvlaminomethvlV2-(2- 
mRth ylphenvnbRn7.ovllamino - < >-methoxvDP.ntanoate. Methyl Ester 
The title compound was prepared according to example 608D, replacing L- 
1 1690 methionine methyl ester-HCl with methyl (2S)-2-amino-5-methoxypentanoate, and was 
isolated as a colorless oil. 
MS (ESI(+)) m/e 509 (M+H) + . 
MS (ESI(-)) m/e 507 (M-H)\ 
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Example 1QR0F. 

r2SY2-N-r4-rN-?.- Cvclohexvlethvl-N-methvlaminomethvlV2-r2- 
methvlphenvnbenzoyna mino-5-methoxvp entann ate. lithium salt 
(2S) 2-N-[4-(N-2-Cyclohexylethyl-N-methylaminomethyl)-2-(2- 
1 1 700 methylphenyl)benzoyl]amino-5-methoxypentanoate methyl ester was converted to the title 
compound according to the procedure in example 608E, and was isolated as a white 
powder. 

»H NMR (300 MHz, DMSO) 8 0.74-0.90 (m, 2H), 0.92-1.66 (m, 15H), 1.93-2.14 (m, 
3H), 2.13 (s, 3H), 2.34 (t, J=6 Hz, 2H), 3.04-3.12 (m, 2H), 3.17 (s, 3H), 3.49 (s, 2H), 
11705 3.58-3.67 (m, 1H), 6.88-6.93 (m, 1H), 7.03-7.23 (m, 5H), 7.30 (d, J=8.1 Hz, 1H), 7.48 
(d, J=8.1 Hz, 1H). 

MS (ESI(-)) m/e 493 (M-H); Analysis calc'd for C3oH4iLiN 2 0 4 »0.75H20: C, 70.09; H, 
8.33; N, 5.45; found: C, 7.0.4; H, 8.20; N, 5.38. 



11710 




Example 1081 

(2S) 2-N-r4-fN-2-Cvclo hexvlethvl-N-methvlaminomethvn-2-r2- 
methvlphenvnhen7.ovnaminop ent-4-vnoate. lithium salt 



11715 
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Exam ple 1081 A 

(2S1 2-N-f4-fN-2-Cvclohe x ylethvl-N-methvlamino nriethvlV2-(2- 
methylphenynhenzovllaminopent-4-ynoate. Methyl Ester 
1 1720 The title compound was prepared according to example 608D, replacing L- 

methionine methyl ester-HCl with L-propargylalanine methyl ester»HCl, and was isolated as 
a colorless oil. 

MS (ESI(+)) m/e 475 (M+H)+. 
MS (ESI(-)) m/e 473 (M-H)". 

11725 




Exam ple 108 IB 

(2S)2-N-f4-(N-2-C:yclohexvlethyl-N-methylamin6met hvn-2-( , 2- 
methylphenyDbenzoyllaminopent-4-ynoate. lithium salt 
1 1 730 (2S) 2-N-[4-(N-2-Cyclohexylethyl-N-methylaminomethyl)-2-(2- 

methylphenyl)benzoyl]aminopent-4-ynoate methyl ester was converted to the title compound 
according to the procedure in example 608E, and was isolated as a white powder. 
!H NMR (300 MHz, DMSO) 8 0.74-0.92 (m, 2H), 1.06-1.38 (m, 6H), 1.53-1.66 (m, 
5H), 2.04 (s, 3H), 2.10 (m, 1H), 2.14 (s, 3H), 2.32 (t, J=6 Hz, 2H), 2.36-2.43 (m, 2H), 
1 1735 3.49 (s, 2H), 3.56-3.63 (m, 1H), 7.00-7.28 (m, 6H), 7.31 (d, J=7.8 Hz, 1H), 7.52 (d, 
J=7.8 Hz, 1H). 

MS (ESI(-)) m/e 459 (M-H); Analysis calc'd for C29H35LiN 2 O3«190H 2 O: C, 69.56; H, 
7.81; N, 5.59; found: C, 69.49; H, 7.33; N, 5.57. 

1 1740 



-541 - 



WO 98/50029 



PCT/US98/09296 




SMe 



C0 2 Li 



Example 1082 

2-(4-(N-2-Cvclohexylethyl-N^ 

methylthiobutanoate. lithium salt 



11745 




Me 



HO C0 2 Me 
Example 1082A 
PL. 2-Hydroxy-4-methylmercaptobutyric acid. Methyl Ester 
A solution of DL, 2-hydroxy-4-methylmercaptobutyric acid calcium salt (2.2g) in 



1 1750 0.5M HC1 (50mL) was saturated with sodium chloride, extracted exhaustively with EtOAc, 
which was dried (MgSC^), filtered and concentrated. The residue was dissolved in methanol 
(lOmL) and trimethylsilyldiazomethane (2M in hexane) was added until the yellow color 
persisted for 30min. The reaction was quenched by addition of glacial acetic acid and 
concentrated. The residue was purified by silica gel chromatography eluting with 30% 

1 1755 EtOAc/hexane to give the title compound as a light yellow oil (1.37g). 



l H NMR (300 MHz, CDC1 3 ) 5 1.86-1.98 (m, 1H), 2.04-2.16 (m, 1H), 2.11 (s, 3H), 2.63 
(d t J=7.8 Hz, 1H), 2.65 (dd, J=7.8, 1.5 Hz, 1H), 2.88 (brs, 1H), 3.81 (s t 3H), 3.34 (dd, 
J=7.8, 3.9 Hz, 1H). 
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Example 1082B 

2-[4-(N-2-Cyclohexylethyl-N-m 

methylthiobutanoate, Methyl Ester 
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11775 



11780 



11785 



11790 



To a solution of DL, 2-hydroxy-4-methylmercaptobutyric acid methyl ester (72mg) 
and N-[4<N^-2^yclohexylethyl)-N-meuiylaminomethyl)-2-(2-raethylphenyl)benzoicacid 
(example 608C, 150mg) in THF (l.OmL) was added triphenylphosphine (127mg) and 
diethyl azodicarboxylate (0.075mL). After 6h, the reaction was concentrated, and the residue 
was purified by silica gel chromatography eluting with 20% EtOAc/hexane to give the title 
compound as a colorless oil (90mg, 43%). MS(APCI(+)) 512 (M+H) + . 



Exam ple 1082C 

2-r4-fN-2-Cvclohexvlethvl-N-methvlaminomethvn-2-f2-methvlphenvnb en7.ovl1oxv-4- 

methylthiobutanoate. lithium salt 
2-[4-(N-2-Cyclohexylethyl-N-methylaminomethyl)-2-(2- 
methylphenyl)benzoyl]oxy-4-methylthiobutanoate methyl ester (180mg) was dissolved in 
methanol (1.2mL) and 5M LiOH (0.088mL) was added, followed by addition of THF 
(0.5mL) to homogenize the reaction. After 4h, additional 5M LiOH (0.088mL) was added. 
After 1.5h, the reaction was concentrated, and the residue was dissolved in water (40mL). 
The aqueous solution was washed once with ether (20mL), then acidified, and the product 
was extracted into chloroform (3X20mL). The organic extracts were washed with brine 
(20mL), dried (MgS04>, filtered and concentrated to give an oily foam ( 123mg). This 
residue was dissolved in 1 : 1 acetonitrile/water (30mL), and 5M LiOH (0.05mL) was added. 
The solution was frozen (-78°C) and lyophylized to afford the title compound as a very 
hygroscopic white powder ( 104mg). 

'H NMR (300 MHz, DMSO) 5 0.76-0.89 (m, 2H), 1.06-1.37 (m, 6H), 1.53-1.68 (m, 
7H), 1.93-2.10 (m, 7H), 2.13 (s, 3H), 2.32 (t, J=7.2 Hz, 2H), 3.52 (s, 2H), 4.56-4.66 
(m, 1H), 6.93-7.02 (m, 1H), 7.02-7.24 (m, 5H), 7.36-7.41 (m, 1H), 7.82 (d, J=7.8 Hz, 
0.3H), 7.87 (d, J=7.8 Hz, 0.7H). 

MS (APCI(-)) m/e 496 (M-H); Analysis calc'd for C 2 9H38N0 4 SLi«l.65H 2 0: C, 65.31; H, 
7.80; N, 2.63; found: C, 65.36; H, 7.76; N, 2.57. 
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Example 1085 
N44-(N-(5-bromo-f4- chlorophenynfur^ 

methvlphenyl)benzoyllmethionine. lithium salt 




C0 2 Me 



11800 



Example 1085A 
5-(4-chlorophenylV2-furoic acid, methvl ester 



To a solution of 5-(4-chlorophenyl)-2-furoic acid (5.0 g, 22 mmol) in MeOH (50 
mL) was added cone. H2SO4 (4 drops) and the resulting solution heated to 50 °C for 4 days. 
The reaction was cooloed and concentrated in vacuo. The residue was taken up in EtOAc 
1 1 805 (100 mL) and washed with saturated aqueous NaHC03 (2 x 20 mL), dried (MgSCH) and 
concentrated in vacuo. The residue was purified by flash cjromatography (hexane/EtOAc 
19: 1 ) to give 3.8 g (72%) of a cream powder; 
MS m/z 254 (M+ + 18, 100). 



To a stirred solution of the ester (3.53 g, 14.9 mmol) in CHCI3 (40 mL) was added a 
4.2 M solution of Br2 in CHCI3 (4.3 mL, 17.9 mmol) and the resulting solution heated to 50 
11815 °C overnight. The reaction was concentrated in vacuo and the residue was purified by falsh 
chromatography (hexane EtOAc 19: 1) to give 3.0 g (64%) of a white powder; 
MS m/z 334 (M+ + 18, 100). 



11810 




Example 1085B 
5-f4-chlorophenvl'>-4-bromo-2-furoic acid, methvl ester 
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! 18 2o Example 1085C 

The ester (1.37 g, 4.34 mmol) was hydrolyzed as in example 1084 D (for 1 hour at 
rt) and coupled to isopropylamine as in example 1084 D to give 1 .3 1 g (88 %) of a beige 
powder; 



11825 



MSm/z361 (M + + 18, 100). 




CI 



Example 1085C 
To a stirred solution of the amide (1.12 g, 3.27 mmol) in 
dichloroethane (SO mL) was added tetrabutylammonium borohydride (2,5 g, 

11830 9.8 mmol) and the resulting solution heated to 50 °C overnight. The reaction 
was concentrated in vacuo and the residue taken up in EtOAc (50 mL) and 
quenched with water (20 mL). The layers were separated and the organic 
layer washed with H2O (20 mL) and brine (20 mL), dried (MgS0 4 ) and 
concentrated in vacuo. The residue was purified by flash chromatography 

11835 (hexane/EtOAc 2:1) to give 0.4? g (46%) of a light yellow oil; 
MS m/z 330 (M+ + 1, 100). 




,C02Me 



Exam ple 1085D 

1 1 840 To a stirred solution of the amine (0.485 g, 1 .48 mmol) in acetonitrile ( 1 0 mL) was 

added the core benzyl bromide (see example 1 178D) (0.472 g, 1 .48 mmol), 
tetrabutylammonium iodide (0.055 g, 0.15 mmol), and K2CO3 (0.41 g, 3.0 mmol) and the 
resulting solution heated to 70 °C overnight. The reaction was cooled and concentrated in 
vacuo. The residue was taken up in EtOAc (30 mL) and washed with H2O ( 10 mL), 

1 1 845 saturated aqueous NaHCC>3 ( 1 0 mL),brine ( 1 0 mL), dried (MgSC>4) and concentrated in 
vacuo. The residue was purified by column chromatography (hexane/EtOAc 19: 1) to give 
0.63 g (75%) of a light yellow oil; 
MS m/z 568 (M + + 1, 100). 
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CI- 




'COaMe 
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Example 1085E 

N-f4-fN-(5-bromo-r4-chlorophenyDfuran-2-ylmethyl-N-isopropylaminornethvn-2-r2- 
methvlphenynbenzovllmethionine. methyl ester 
The ester (0.61 g, 1.1 mmol) was hydrolyzed as in example 1084 D and coupled to 
1 1 855 L-methionine methyl ester hydrochloride as in example 1084 D. Flash chromatography 
(hexane/EtOAc 4:1) gave 0.57 g (77 %) of an orange oil; 
MSm/z697(M + + 1, 100). 



The ester (54 mg, 0.077 mmol) was hydrolyzed as in example 1084 E to give 53 mg 
of a beige powder; 



1 1865 1H NMR (DMSO-de.) 8 7.72-7.67 (m, 2 H), 7.45-7.29 (m, 4 H), 7.1 1-6.82 (m, 6 H), 6.51 
(s, 1 H), 3.63-3.48 (m, 5 H), 2.92-2.88 (m, 1 H), 2.04-1.73 (m, 8 H), 1.65-1.59 (m, 1 
H), 1.53-1.47 (m, 1 H), 1.01-0.97 (m, 6 H); 
MSm/z683(M + - 1, 100). 




11860 



Example 1085 F 

N-r4-(N-(5-bromo-f4-chlorophenyl')furan-2-ylmethyl-N-isopropvlaminomethylV2-f2- 
methvlphenynhe nzovllmethionine. lithium salt 



11870 




Example 1086 
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11880 



11885 



11890 



11895 



11900 



N-f4-rN-r5-phenvl-f4-chlnm r ^n Ynfnran-2-vlmethvl-N-isonronvlamipomethvn-2-(2- 
methvlphenvnhen7 »vn methionine - lithium salt 



Exam ple 1086A 

N-r4-fN-f5-Dhetivl-f4-chlorophenvhfuran-2-vlmethvl -N-isopropvlaminomethvn-2-(2- 



To a solution of the bromo ester (60 mg, 0.086 mmol) in DME (5 mL) was added 
benzeneboronic acid (21 rag, 0. 17 mmol), CsF (39 mg, 0.26 mmol), and [1,1'- 
bis(diphenylphosphino)ferrocene]dichloropalladium(II), complex with dichloromethane (1:1) 
(7 mg, 0.009 mmol) and the resulting mixture heated to 80 °C overnight. The reaction was 
cooled and the reaction filtered through Celite, washing the bed with EtOAc. The filtrate was 
concentrated in vacuo and the residue purified by flash chromatography (hexane EtOAc 4: 1) 
to give 3 1 mg (52%) of a yellow oil; 
MS m/z 695 (M + + 1, 100). 



Exam ple 1086B 

N-r4-fN-f5-phenvl-(4-chlorophenvnfiiran-2-vlmethvl-N-isopronvlaminomethyl) -2-(2- 
methylphenynbenzovl]methionine . lithium salt 
The ester (30 mg, 0.04 mmol) was hydrolyzed as in example 1084 E to give 30 mg 
of a cream powder; 

1H NMR (DMSO-d 6 .) 8 7.47-6.85 (m, 17 H), 6.47 (s, 1 H), 3.73-3.58 (m, 5 H), 3.06- 
3.01 (m, 1 H), 2.11-1.77 (m, 8 H), 1.63-1.57 (m, 1 H), 1.51-1.43 (m, 1 H), 1.05-1.01 
(m, 6 H); 

MS m/z 679 (M + - 1, 100). 
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Example 1087 

N-r4-(N-f5-r3-methoxyphenvn-(4-chlorophenvnfuran-2-vlmethyn-N- 
tsopropvlaminomethvl') -2-f2-methvlphenvnbenzovnmethinnine. lithium salt 



SMe 




C0 2 Me 



Example 1087 A 

N-r4-fN-r5-r3-methoxyphenvn-(4-chlorophenvnfuran-2-vlmethvn-N- 
isopropvlaminomethvn- 2-f2-methylphenvnbenzovllmethionine. methyl ester 
The bromo ester (62 mg, 0.088 mmol) was coupled to m-methoxybenzeneboronic 

acid as in example 1086 A. Flash chromatography (hexane/EtOAc 4: 1) gave 38 mg (55%) of 

an oil; 

MS m/z 725 (M + + I, 100). 
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C0 2 Li 



Example 1087B 

N-r4-(N-r5-f3-methoxyphenyl)-f4-chlorophenyl)furan-2-ylmethyl)-N- 
isopropylaminomethyl')-2-(2-methvlphenvl)benzoyl]methionine. lithium salt 
The ester (38 mg, 0.054 mmol) was hydrolyzed as in example 1084 E to give 38 mg 
11920 of a beige powder; 

>H NMR (DMSO-d 6 .) 8 7.69-7.02 (m, 12 H), 6.84-6.79 (m, 4 H), 6.42 (s, 1 H), 3.65- 
3.48 (m, 8 H), 2.97-2.93 (m, 1 H), 2.04-1.75 (m, 8 H), 1.63-1.57 (m, 1 H), 1.51-1.43 
(m, 1 H), 1.03-0.98 (m, 6 H); 
MS m/z 709 (M + - 1, 100). 

1 1925 
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Example 1088 

N-r4-fN-(4.5-dif4-chlorophenvnfuran-2-vnmethvlVN-isopropv laminomethvlV2-(2- 
methylphenyKhenzovllmethionine. lithium salt 




Example 1088A 

N-r4-rN-(4.5-d»(4-chlorophenvnfuran-2-vnmethvn-N-isopropv laminomethvlV2-(2- 
11935 methvlphenynbenzovllm ethionine. methvl ester 

The bromo ester (80 mg, 0.1 1 mmol) was coupled to p-chlorobenzeneboronic acid as 
in example 1086 A. Flash chromatography (hexane/EtOAc 4: 1) gave 38 mg (46 %) of an oil; 
MSm/z729(M + + 1, 100). 



11940 
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Example 1088B 

N-r4-m-f4.5-di(4-chlorophenvnfuran-2-vnmethvlVN-isopropvlamino methvlV2-f2- 
methylphenyllbenzoynmethionine. lithium salt 
The ester (3 1 mg, 0.042 mmol) was hydrolyzed as in example 1084 E to give 31 mg 
of a cream powder; 

»H NMR (DMSO-d 6 .) 8 7.47-7.29 (m, 1 1 H), 7.22-7.03 (m, 4 H), 6.89-6.87 (m, 1 H) 
6.48 (s, 1 H), 3.73-3.62 (m, 5 H), 3.03-2.97 (m, 1 H), 2.08-1.83 (m, 8 H), 1.68-1.63 (m, 
1 H), 1.57-1.51 (m, 1 H), 1.11-1.05 (m, 6 H); 
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MSm/z713(M + - 1, 100). 
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Example 1089 

N-f4-(N-f5-thien-3-yl-(4-chlorophenvnfuran-2-vnmethvlVN-isopropylaminomethvlV2-(2- 
methvlphenyDbenzoyllmethionine. lithium salt 




SMe 



C0 2 Me 



Example 1089A 

N-r4-('N-(5-thien-3-yl-(4-chlorophenyDfuran-2-ynmethylVN-isopropylaminomethyl)-2-(2- 
1 1960 memylphenyttbenzoyllmethionine. methyl ester 

The bromo ester (56 mg, 0.084 mmol) was coupled to 2-thiopheneboronic acid as in 
example 1086 A. Flash chromatography (hexane/EtOAc 4: 1) gave 41 mg (73 %) of an oil; 
MSm/z701 (M++ 1, 100). 




SMe 



N C0 2 Li 
H 2 

11965 

Example 1089B 

N-r4-fN-f5-mien-3-yl-f4-cMorophenyl)furan-2-yl)methylVN-isopropylaminomethylV2-('2- 
methylphenynbenzoyll methionine, lithium salt 
The ester (38 mg, 0.054 mmol) was hydrolyzed as in example 1084 E to give 37 mg 
1 1970 of a yellow powder; 

!H NMR (DMSO-d 6 ) 8 7.46-7.32 (m, 7 H), 7.1 1-6.99 (m, 7 H), 6.84-6.82 (m, 1 H), 
6.43 (s, 1 H), 3.65-3.60 (m, 5 H), 2.96-2.92 (m, 1 H), 2.03-1.75 (m, 8 H), 1.63-1.58 
(m, 1 H), 1.52-1.47 (m, 1 H), 1.02-0.99 (m, 6 H); 
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MS m/z 385 (M + - 1, 100). 
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Example 1094 

• ^-[4-rN-f2-cvclohexvlerhYlVN-2-fluoroethvlami nomethvl')-2-(2- 
methvlphenvnbenzovnmethionine 




Example 1094A 
N-(2-Fluoroethvl)-2-cyclohexvlacetamide 
Following the procedure of example 1178E, 2-fluoroethylamine»HCl ( 1 .00 g, 10.00 
mmol) provided 1.58 g (84%) of the title compound. 
MS (DCI, NH 3 ): 188 (MH+). 



F.xample 1094B 
N-f2-Fluoroethvn-N-2-cyclnhexvlethvlamine 
Following the procedure of example 1 178F, example 1094A (1.54 g, 8.2 mmol) 
provided 1.30 g (92%) of the title compound. 
MS (DCI, NH 3 ): 172 (MH + ). 




NH 
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Example 1094C 

N-r4-rN-r2-cvc lohexvlethvlVN-2-fluoroethvlaminomethvn-2-f2-methvlphenvnbenzoic acid 

methvl ester 

12000 Following the procedure of example 1 178G and substituting potassium phosphate for 

diisopropylethylamine, and heating at 60°C for 60 hours, example 1094B (188 mg, 1.10 
mmol) provided 288 mg (70%) of the title compound. 1 
MS (ESI +): 410 (M + NH 4 + -F"). 
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Example 1094D 

N-r4-('N-(2- cvclohexvlethvlVN-2-fluoroethvlaminomethvl1-2-('2-methvlphenvnbenzoic acid 

Following the procedure of example 1 178H, example 1094C (0.28 g, 0.68 mmol) 
provided 0.25 g (93%) of the title compound. 
12010 MS (DCI, NH 3 ): 398 (MH+). 




Example 1094E 

N-f4-fN-(2-cvclohexvlethvn-N-2-fluoroethvlaminomethvlV2-r2- 
12015 methylphenvDbenzoyllmethionine. methvl ester 



-552- 
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Following the procedure of example 1 178 1, example 1094D (245 mg, 0.62 mmol) 
provided 257 mg (77%) of the title compound. MS: (ESI+): 541 (MH) + : (ESI-); 539 (M-H). 
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N C0 2 H 



12020 Example 1Q94F 

N-r4-(N-(2-cvclohexvlethvlV N-?.-fluoroethvlaminomethvn-2-(2- 
methylphenynhenzovllmethionine 
Following the procedure of example 1 104D, example 1094E (250 mg, 0.46 mmol) 
provided 240 mg of the title compound. 
12025 1H NMR (6 ,CDC1 3 ): 7.75 (2H), 7.0-7.4 (4H), 6.4 (1H), 3.8-4.6 (9H), 2.9-3.3 (4H), 
0.8-2.3 (21H). MS: (ESI+): 527 (MH) + : (ESI-); 525 (M-H). Calc'd for 
C 3 oH4iFN203S»0.90H 2 0: C 66.12 H 7.92 N 5.14; Found: C 66.13 H 7,77 N 4.86. 




N ^C0 2 Li 
H 



12030 

Example 1 103 

N-f4-('N-f2-cvclohexvlethvn-N-2.2.2-trifluoroe thvlaminomethvn-2-(2- 
methvlphenvDbenzovllmethionine. lith ium salt 

FaC^O 

12035 

Example 1 103 A 
N-trifluoroacetvl-2-cyclohexylethyl amide 
Cyclohexylethyamine (1.27 g, 10 mmol) was dissolved in 10 mL of methylene 
chloride and pyridine (1.8 mL, 1 5.0 mol) was added and the mixture cooled to - 10° C in an 
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12040 ice/acetone bath. The solution was treated with trifluoroacetic anhydride (1.7 mL, 12.0 

mmol) in 5 mL of methylene chloride dropwise. After stirring for 2 hours at 0°C the mixture 
. was diluted with 100 mL of ether and extracted with water, 1M aqueous phosphoric acid and 
satureaed aqueous sodium bicarbonate, dried, filtered and concentrated to give a white solid 
(2.07g, 92%). 

12045 MS (DCI, NH 3 ): 241 (M+NH 4 )+ 




Example 1103B 
N-2-trifluoroethvl-2-cyclohexvlethvl amine 
12050 A solution of lithium aluminum hdydride (9 mL of a 1M solution in THF, 9 mmol) 

was added to a solution of example 1 103A (0.67 g, 3.0 mmol) and the mixture was heated to 
reflux for 2 hours and then cooled to room temperature. The reaction was quenched by the 
same procedure as example 1 178F to provide 0.58 g (92%) of the title compound. 
MS (DCI, NH 3 ): 228 (M+NH 4 )+ 

12055 




Example 1 103C 

N44-(N-(2-cvclohexvlethvlVN-2.2.2-trifluoroethvlaminomethvn-2-r2- 
methylphenvDbenzoyll methionine methyl ester 
12060 A solution of example 1 103B (2 10 mg, 1 .0 mmol) and the aldehyde from example 

403G (192 mg, 0.5 mmol) in 3 mL of 1,2 dichoroethane was treated with acetic acid (0.14 
mL, 2.5 mmol) and the mixture stirred for 10 minutes. The mixture was treated with sodium 
triacetoxyborohydride (213 mg, 1,0 mmol) and the mixture stirred overnight. The work-up 
was the same as that of example 1 134E. The crude product was purified by chromatography 
12065 on silica gel (20 g, 20% ethyl acetate/hexanes) to provide 96 mg (33%) of the title 
compound. 

*H NMR (300 MHz., CDCI3): 5 7.91, dd, 1H; 7.42, dd, 1H; 7.18 - 7.36, m, 4H; 7.15, bs, 
1H; 5.88, bd, 1H' 4.63, m, 1H; 3.83, s, 2H; 3.65, s, 3H; 3.09, q, 2H; 2.64, t, 2H; 2.18, 
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s, 1.5 H (o-tolyl); 2.07, s, 1.5H (o-tolyl); 2.05, m, 1H; 2.03, s, 1.5H (MeS); 2.01, s, 1.5H 
12070 (MeS); 1.87, m, 1H; 1.61, bm, 6H; 1.35, m, 2H; 1.20, m 2H; 1.14, m, 2H; 0.85, m, 2H. 
MS (ESI+): 579 (MH+): (ESI-): 577 (M-H). 

Prepared according to the procedure of example 1 178J. 
»H NMR (300 MHz., dmso d6): 6 7.52, d, 1H; 7.35, d, 1H; 7.23, m, 3H; 7.12, m, 3H; 
12075 6.91, d, 1H; 3.81, s, 2H; 3.66, m, 1H; 3.38, q, 2H; 2.56, t, 2H; 2.06, m, 1H; 2.00, bs, 
3H; 1.92, s, 3H; 1.58, m, 7H; 1.00 - 1,38, m, 6H; 0.80, m, 2H. 
MS (ESI+): 587; 57 1 ; 565 (MH+): (ESI-): 563 (M-H). Calc'd for C 3 oH3 8 LiN 2 0 3 S» 1 .75 
H 2 0; C 59.84; H 6.95; N 4.65; Found: C 59.86; H 6.57; N 4.45. 

12080 




Example 1 104 

N-f4-fN-(2-cvclohexvlethvn-N-2-methoxvethvlamino methvn-2-f2- 
methvlphenvnbenzovllmethionine 

12085 

COr"" 

Example 1104A 
N-r2-methoxyethvlV2-cyclohexylacetamide 
The acid chloride from example 1 178E (1.60 g, 10 mmol) in 10 mL of methylene 
12090 chloride was added dropwise to a cold (0°C) solution of 2-methoxyethylamine ( 1 .3 mL, 1 5 
mmol) and pyridine (1.9 mL, 22 mmol) in 10 mL of methylene chloride and the mixture was 
stirred overnight. The mixture was diluted with ethyl ether and washed with water, 1M 
aqueous phosphoric acid , 2M aqueous sodium carbonate and brine, dried, filtered and 
concentrated to provide 1.70 g (85%) of the title compound as a white solid. 
12095 »H NMR (300 MHz., CDCI3): 5 5.89, bs, IH; 3.46, m, 4H; 3.37, s, 3H; 2.05, d, 2H; 
M.79, m, 1H; 1.70, bm, 6H; 1.24, m, 2H; 1.17, m, 1H; 0.95, m, 2H. 
MS (DCI, NH3): 200 (MH+). 
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Example 1 104B 
N-(2-methoxyethylVN-2-cyclohexvlethvlamine 
Using the procedure of example 1 178F, example 1 104A (1.70 g, 8.54 mmol) 
provided the title compound (1.56 g, 100%). 
MS (DCI, NH 3 ): 186 (MH+). 



Example 1104C 

N-r4-(N-(2-cyclohexylethyD-N-2-methoxyethylaminomethyn-2-(2- 
methylpheriyDbenzoynmethionine. methyl ester 
Using the procedure of example 1 103C, example 1 104B (186 mg, 1.0 mmol) and 
example 403G (192 mg, 0.5 mmol) were combined to provide 78 mg (28%) of the title 
compound. 

'H NMR (300 MHz., CDC1 3 ): 8 7.91, dd, 1H; 7.42, dd, 1H; 7.18 - 7.37, m, 4H; 7.17, bs, 
1H; 5.89, bd, 1H; 4.64, m, 1H; 3.68, s, 2H; 3.66, s, 3H; 3.45, t, 2H; 3.31, s, 3H; 2.66, t, 
2H; 2.50, t, 2H; 2.19, s, 1.5H (o-tolyl); 2.07, s, 1.5H (o-tolyl); 2.05, m, 1H; 2.03, s, 
1.5H (SMe); 2.01, s, 1.5H (SMe); 1.85, m, 1H; 1.63, bm, 6H; 1.34, m, 2H; 1.06 - 1.29, 
m, 4H; 0.88, m, 2H. 

MS (ESI+): 555 (MH+): (ESI-): 553 (M-H). 





Example 1 104D 
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N-f4-(N-f2-r.vclo h<»v vlftthvn-N-2-methoxvethvlamino methvn-2-(2- 
mfith ylphenvDbenzovll methionine 
A solution of example 1 104C (73 mg, 0. 1 3 mmol) in 2 mL of 3: 1 THF/methanol was 
1 2 125 cooled in an ice bath and treated with lithium hydroxide (0.26 mL of a 1M aqueous solution, 
0.26 mmol) and the mixture stirred overnight and then concentrated. The solid was diluted 
with water and the pH adjusted to 4.5 with 1M aqueous phosphoric acid and then extracted 
with 3 portions of ethyl acetate. The combined organic fractions were washed with brine, 
dried filtered and concetrated. The residue was lyophilized to provide 70 mg of the title 
12130 compound. 

»H NMR (300 MHz., CD 3 OD): 5 7.74, d, 1H; 7.58, d, IH; 7.37, m, 1H; 7.10 - 7.31, m, 
4H; 4.50, m, 3H; 3.66, t, 2H; 3.37, s, 3H; 3.22, t, 2H; 3.04, m, 2H; 2.22, bs, 1H; 2.10, 
m, 3H; 1.97, s, 3H; 1.90, m, 2H; 1.53 - 1.77, m, 8H; 1.14 - 1.38, m, 4H; 0.96, m, 2H. 
MS (ESI+): 541 (MH+): (ESI-): 539 (M-H). Calc'd for C 3 ,H44N2O 4 S»0.85 H 2 0; C 66.96; 
12135 H 8.28; N 5.04; Found: C 66.97; H 8.34; N 4.87. 




F.xample 1105 

12140 N-r4-(N-f2-cvclohexvlethvlVN-2-methv lthioethvlaminomethvn-2-(2- 

methvlphenvn henzovnmethionine 

■cnr 

Example 1 105A 

12145 N-f2-methvlthioethvlV2-c yclohexvlacetamide 

Following the procedure of example 1 104 A, 2-methylthioethylamine (1.0 g, 1 1 
mmol) was converted to the title compound (1.77 g, 89%). 
MS (DCI, NH 3 ): 216 (MH+); 233 (M+NH4) + . 
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12150 




NH 



Example 11 05B 
N-(2-methylthioethvlV2-cyclohexvlcthvlamine 



Using the procedure of example 1 178F, example 1 105 A (1.75 g, 8.44 mmol) was 
converted into the title compound (1.63 g, 100%). 



Using the procedure of example 1 103C, example 1 105B (201 mg, 1.0 mmol) and 
example 403G (192 mg, 0.5 mmol) were combined to provide 15 1 mg (53%) of the title 
compound. 

*H NMR (300 MHz., CDCI3): 6 7.91, dd, 1H; 7.42, dd, 1H; 7.18 - 7.37, m, 4H; 7.17, bs, 
12165 1H; 5.89, bd, 1H; 4.63, m, 1H; 3.66, s, 3H; 3.63, s, 2H; 2.68, m, 2H; 2.59, m, 2H; 2.48, 
t, 2H; 1.99 - 2.21, m, 10H; 1.85, m, 1H; 1.62, bm, 6H; 1.36, m, 2H; 1.06 - 1.30, m, 4H; 
0.87, m, 2H. 

MS (ESI+): 57 1 (MH+): (ESI-): 569 (M-H). 



12155 MS (DCI, NH3): 202 (MH+). 




12160 



Example 1 105C 

N-f4-(T^-f2K:yclohexylethyl)-N-2-methylthioethylaminomethvl')-2-f2- 
methylphenyDbenzoyllmethionine. methyl ester 



12170 




Example 1 105D 
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N.[4-(N-f2-cyclohexv)^hvlVN-2-methylthioethylarninoiT iethvl')-2-('2- 
mpthvl phenynbenzovUmethionine ' 
A solution of example 1 105C (145 mg, 0.25 mmol) in 2 mL of 3: 1 THF/methanol 
1 2 1 75 was cooled in an ice bath and treated with lithium hydroxide (0.5 mL of a 1 M aqueous 
solution, 0.5 mmol) and the mixture stirred overnight. The solution was concentrated to 
dryness and diluted with water and the pH adjusted to 4.5 with 1 M aqueous phosphoric acid. 
The solid collected was by filtration and dried in the air to provide 130 mg (93%) of the title 
' compound. 

12180 lHNMR(300MHz., CD 3 OD): 8 7.71, d, lH;7.57,d, 1H; 7.35, d, 1H; 7.10 - 7.31, m, 
4H; 4.32, m, 1H; 4.17, s, 2H; 3.10, m, 2H; 2.94, m, 2H; 2.76, m, 2H; 2.22, bs, 1H; 2.02 
- 2.09, m, 3H; 2.10,'s, 3H; 1.99, s, 3H; 1.89, m, 2H; 1.68, m, 6H; 1.56, m, 2H; 1.09 - 
1.26, m, 4H; 0.93, m, 2H. 

MS (ESI+): 557 (MH+): (ESI-): 555 (M-H). Calc'd for C 3 1 H 4 4N 2 O3S 2 »0.50 H 2 0; C 
12185 65.80; H 8.02; N 4.95; Found: C 65.79; H 7.89; N 4.79. 




SMe 



C0 2 H 



Example 1 106 

12190 N-r4-fN-r2-cvclohexvlethylVN-l-methvl-2fSVmethv lthioethvlaminomethvn-2-(2- 

methvlphenv nhenzovnmethionine 

NHBOC 
Example 1 106 A 

12195 2f S VN-t-butoxvcarbonylaminopropan- 1 -ol 

A stirred solution of 2(S)-amino-l-propanol (1.0 g, 13.3 mmol) in 20 mL of 
methylene chloride was treated with di-tertbutyldicarbonate (3.19 g, 14.6 mmol) in 5 mL of 
methylene chloride and then the solution was treated with 10 mL of 2M aqueous sodium 
carbonate and stirred for 2 hours. The biphasic mixture was diluted with water and the layers 

12200 were separated. The aqueous layer was extracted with methylene chloride and the combined 
organic layers were dried, filtered and concentrated to provide 2.35 g (105%) of the tide 
compound. 



-559- 



WO 98/50029 



PCT/US98/09296 



»H NMR (300 MHz., CDCI3): 5 4.59, bs, 1H; 3.77, m, 1H; 3.64, dd, 1H; 3.52, dd, 1H; 
2.42, bs, 1H; 1.44, s, 9H; 1.14, d, 3H. 
12205 MS (DCI, NH 3 ): 176 (MH)+; 193 (M+NH 4 ) + . 

MeS^Y* 

NHBOC 
Example 11 06B 
l-Methvlthio-2(SVN-t-butoxvcarbonvlaminopropane 
12210 A stirred solution of example 1 106A (350 mg, 2.0 mmol) in 6 mL of methylene 

chloride was cooled in an ice/acetone bath and sequentially treated with triethylamine (0.34 
mL, 2.4 mmol) and methanesulfonyl chloride (0.17 mL, 2.2 mmol) and the mixture stirred 
for 2 hours and then diluted with ether, extracted with water, 1M aqueousphosphoric acid, 
brine, dried filterd and concentrated to provide a yellow oil that was used directly. The 
122 1 5 mesylate was dissolved in 2 mL of DMF and added to a mixture of sodium thiomethoxide 

(280 mg, 4.0 mmol) and 5 mL of DMF and the mixture was stirred for 2 hours. The reaction 
was quenched by the addition of water and the mixture diluted with water and ethyl acetate. 
The layers were separated and the mixture was extracted with 2 additional portions of ethyl 
acetate and the combined organic layers washed with water and brine, dried, filtered and 
12220 concentrated to provide 328 mg (80% overall) of the title compound. 

•H NMR (300 MHz., CDCI3): 8 3.86, bs, 1H; 2.65, dd, 1H; 2.56, dd, 1H; 2.14, s, 3H; 

1.45, s, 9H; 1.22, d, 3H. 

MS (DCI, NH 3 ): 206 (MH)+; 223 (M+NH 4 ) + . 

12225 NH 2 .HCI 

Example 1106C 
l-Methvlthio-2(SVaminopropane hydrochloride salt 
Example 1 106B (320 mg, 1.56 mmol) was dissolved in 2 mL of 4N HCl/dioxane 
and stirred for 1 Hour. The mixture was diluted with ether and filtered to provide 103 mg 
12230 (53%) of the title compound as a white solid. 

»H NMR (300 MHz., CDCI3): 5 8.56, bs, 3H; 3.51, m, 1H; 2.89, dd, 1H; 2.78, dd, 1H; 

2.17, s, 3H; 1.54, d, 3H. 

MS (DCI, NH 3 ): 123 (M+NH4)+. 
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Example 1106D ■ 

N44-fN-(2-cvclohexvleth^ 

methvlphenvDbenzovllmethionine. methvl ester 
Part 1. Following the general procedure of example 403H, example 1 106C (98 mg, 
12240 0.69 mmol), example 403G (243 mg, 0.63 mmol), diisopropylethylamine (0.12 mL, 0.69 
mmol) and acetic acid (0.18 mL, 3.14 mmol) were stirred in 4 mL of 1,2-dichloroethane for 
2 hours and then treated with sodium triacetoxyborohydride (263 mg, 1.26 mmol). This 
procedure yielded 332 mg of material that was used in the next step. 

Part 2. The amine prepared in part 1 was treated with 2-cyclohexylacetaldehyde (159 
12245 mg, 1 .26 mmol), acetic acid (0.36 mL, 6.3 mmol) and sitrred for 2 hours. This solution was 
treated with sodium triacetoxyborohydride (263 mg, 1.26 mmol) and the mixture stirred 
overnight. The mixture was quenched and worked-up as described in example 403H. The 
residue obtained was purified by cloumn chromatography on silica gel (20 g, 20% ethyl 
acetate/hexanes) to provide 225 mg (61% overall) of the title compound. 
12250 *H NMR (300 MHz., CDCI3): 5 7.89, dd, 1H; 7.47, d, 1H; 7.15 - 7.37, m, 5H; 5.87, bd, 
1H; 4.63, m, 1H; 3.67, d, 1H; 3.65, s, 3H; 3.55, d, 1H; 2.96, m, 1H; 2.75, dd, 1H; 2.44, 
m, 2H; 2.37, dd, 1H; 1.99 - 2.22, m, 10H; 1.84, m, 1H; 1.60, m, 6H; 1.09 - 1.33, m, 6H; 
1.08, d, 3H; 0.72 - 1.00, m, 2H. 
MS (ESI+): 585 (MH+): (ESI-): 583 (M-H). 

12255 




Example 1 106 
N44-fN-r2^yclohexylethylVN-l -methyl 

methylphenyPbenzoyllmethionine 
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12260 Following the procedure of example 1 105D, example 1 106D (210 mg, 0.36 mmol) 

provided 1 10 mg (53%) of the title compound. 

*H NMR (300 MHz., CD 3 OD): 57.69, d, 1H; 7.56, bd, 1H; 7.37, bd, 1H; 7.09 - 7.32, m, 
4H; 4*.33, m, 1H; 4.16, m, 1H; 4.00, m, 1H; 3.32, dt, 1H; 2.89, m, 3H; 2.64, m, 1H; 
2.23, bs, 1H; 2.06, m, 2H; 2.04, s, 3H; 1.98, s, 3H; 1.89, m, 2H; 1.65, m, 6H; 1.44, m, 
12265 2H; 1.32, d, 3H; 1.28, m, 3H; 0.88, m, 2H. 

MS (ESI+): 571 (MH+): (ESI-): 569 (M-H). Calc'd for C 3 2H4 6 N 2 03S2; C 67.33; H 8. 12; 
N 4.91; Found: C 67.12; H 8.10; N 4.70. 




Example 1107 

N44-(N-f2-cvclohexvlethvlVN-2-N.N-dimethylaminomethvlV2-f2- 
methylphenynbenzovllmethionine 




Example 11 07 A 

N-r4-(N-f2-cvclohexvlethvn-N-2-N,N-dimethvlaminomethvlV2-(2- 
methylphenyDbenzoyllmethionine. methyl ester 
Part 1. Following the procedure of example 1 106D, part 1 , example 403G (550 mg, 
12280 1.43 mmol) and 2-N,N-dimethylaminoethylamine (0.31 mL, 2.86 mmol) and acetic acid 
(0.82 mL, 14.3 mmol) gave the coressponding secondary amine (673 mg). 

Part 2. Following the procedure of example 1 106D part 2, the amine produced in 
example 1 107 A, part 1 (660 mg, 1.44 mmol) and 2-cyclohexyacetaldehyde (364 mg, 2.88 
mmol) gave a material that was purified by column chromatography on silica gel (25 g, ethyl 
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12285 acetate then 90/10/0. 1 ethyl acetate/methanol/conc. aq. ammonia) providing 498 mg (60% 
overall) of the title compound. 

»H NMR (300 MHz., CDC1 3 ): 8 790, dd, 1H; 7.41, dd, 1H; 7.18 - 7.34, m, 4H; 7.16, bs, 
1H; 5.88, bs, 1H; 4.62, m, 1H; 3.65, s, 3H; 3.63, s, 2H; 2.57, m, 2H; 2.47, m, 2H; 2.39, 
m, 2H; 2.21, s, 6H; 1.99, 2.28, m, 7H; 1.86, m, 1H; 1.63, bm, 6H; 1.35, m, 2H; 1.20 m, 
12290 2H; 1.14, m, 2H; 0.85, m, 2H. 

MS (ESI+): 568 (MH+): (ESI-): 566 (M-H). 



Following the procedure of example 1 104D, example 1 107A (485 mg, 0.85 mmol) 
provided 382 mg (81%) of the title compound as a white lyophilate. 
!H NMR (300 MHz., CD 3 OD): 5 7.66, d, 1H; 7.46, d, 1H; 7.05 - 7.33, m, 5H; 4.35, m, 
12300 1H; 3.74, s, 2H; 3.17, t, 1H; 2.82, t, 2H; 2.75, s, 6H; 2.60, m, 2H; .24, bs, 1H; 1.94 - 
2.12, m, 6H; 1.85, m, 2H; 1.67, m, 6H; 1.45, m, 2H; 1.21, m, 4H; 0.92, m, 2H. 
MS (ESI+): 554 (MH+): (ESI-): 552 (M-H). Calc'd for C 3 2H 4 7N 3 O3S«l.00 H 2 0; C 67.22; 
H 8.64; N 7.35; Found: C 67.23; H 8.43; N 7.26. 




12295 



Example 1 107B 

N-f4-fN-(2-cvclohexvlethvlVN-2-N.N-dimethvlaminomethvn-2-(2- 
methvlphenvllbenzovllmethionine 



12305 




Example 1108 

N-[4-(N-(l-benzyloxymethyl-2(SVethylthioethylaminomethylV2-(2- 
methylphenynbenzovllmethionine 



12310 
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Example 1108A 
l-benzvloxv-2 (SVt-butQxycarbonvlamino-3-hvdroxvpropane 
N-BOC-O-benzylserine (5.0 g, 16.9 mmol) in 30 mL dimethoxyethane was treated 



12315 with 4-methylmorpholine (2.0 mL, 18.6 mmol) and cooled to 0°C. The solution was treated 
with isobutylchloroformate ( 2.3 mL, 17.8 mmol) and the resulting suspension stirred for 15 
minutes, then filtered. The solids collected were washed with 2 portions of dimethoxyethane 
and the washings combined with the original filtrate. This material was cooled in an ice bath 
and treated with a cold solution of sodium borohydride (1.93 g ( 50.8 mmol) in 40 mL 1/2 

12320 saturated sodium bicarbonate and the reaction stirred for 2 hours. The mixture was diluted 

with water and extracted with 3 portions of ethyl acetate. The combined organic extracts were 
washed with saturated aqueous sodium bicarbonate, water and brine, dried, filtered and 
concentrated to provide the title compound. 
MS (DCI, NH 3 ): 282 (MH+); 299 (M+NH 4 )+ 



Example 1 108B 
l-benzvloxv-2fSVt-butoxycarbonylamino-3-ethylthiopropane 
Following the procedure described in example 1 106B (and substituting potassium 
12330 thioethoxide for sodium thiomethoxide), example 1 108A (322 mg, L5 mmol) was converted 
to 342 mg (70% overall) the title compound. 
MS (DCI, NH 3 ): 326 (MH + ); 343 (M+NH 4 )+ 



l-benzvloxv-2rSVamino-3-ethvlthiopropane hydrochloride salt 
Following the procedure described in example 1 106C, example 1 108B (342 mg, 
1.05 mmol) was converted to 244 mg (89%) of the title compound. 
MS (DCI, NH 3 ): 226 (MH+). 

12340 



12325 




NHBOC 




12335 



Example 1108B 
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Example 1108C 

N-r4-(N-( , l-hen7vloxvmethvl-2rS')-ethv]thioethvlaminomethvl')-2-(2- 
methvlphenynbenzovUmethionine. methvl ester 
12345 Following the procedure described in example 1 106D, part 1, example 1 108C ( 144 

mg, 0.55 mmol), example 403G (192 mg, 0.50 mmol), diisopropylethylamine (0.098 mL, 
0.55 mmol) and acetic acid (0.14 mL, 2.5 mmol) and sodium triacetoxyborohydride (213 
mg, 1.0 mmol) provided 196 mg (66%) of the title compound after chromatography (silica 
gel, 20 g, 50% ethyl acetate/hexanes). 
12350 MS (ESI+): 595 (MH+): (ESI-): 593 (M-H). 




Example 1108D 

N-r4-fN-ri-benzvloxvmethvl-2fSVethvlthioethvlamin omethvlV2-r2- 
12355 1 methvlphenv nhenzovnmethionine 

Following the procedure of example 1 104D, example 1 108C (187 mg, 0.3 1 mmol) 
provided 175 mg of the title compound. 

>H NMR (300 MHz., CD 3 OD): 8 7.70, d, 1H; 7.50, d, 1H; 7.08 - 7.39, m, 10H; 4.59, s, 
2H; 4.29, m, 1H; 4.20, s, 2H; 3.70, d, 2H; 3.37, m, 1H; 2.85, d, 2H; 2.49, m, 2H; 2.21, 
12360 bs, 1.5H; 2.08, s, 1.5H; 2.03, m, 1H; 1.98, s, 3H; 1.87, m, 2H; 1.68, m, 1H; 1.20, t, 
3H. 

MS (ESI+): 581 (MH+): (ESI-): 579 (M-H). Calc'd for C32H40N3O4S2; C 66.18; H 6.94; 
N 4.82; Found: C 65.52; H 6.76; N 4.58. 

12365 
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Example 1110 

N-[4-(N-r2-Cvclohexvlethy^ 

Trifluoroacetate salt 

12370 




Example 1 1 10A 

N44-(N-(2-Cyclohexvlethv^^ 

carbobenzvlo xvornithine. Methvl Ester 
12375 The title compound was prepared according to the procedure in example 608D, 

replacing L-methionine methyl ester-HCl with L-N'-carbobenzyloxyornithine methyl 
ester»HCl, and was isolated as a colorless oil. 
MS (ESI(+)) m/e 628 (M+H)+ 
MS (ESI(-)) m/e 626 (M-H)\ 

12380 




Example 1 HOB 
N44-(N-f2-CyclohexylethylVN-methyla^ 

Trifluoroacetate salt 
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12385 



12390 



12395 



12400 



12405 



12410 



To a solution of N-[4-(N-(2-cyclohexylethyl)-N-methylaminomethyl)-2-(2- 
methylphenyl)benzoyl]-N'-carbobenzyloxyornithine methyl ester (270mg) in methanol 
(1.4mL) was added 5M LiOH (0.103mL). After 4h, the reaction was concentrated and the 
residue was dissolved in ethanol (3mL), followed by the addition of freshly distilled 
cyclohexene (0.1 mL), then 10% palladium on carbon (50mg). The reaction vessel was 
tightly sealed and warmed to 80°C for lh. Analytical HPCL analysis indicates ca. 30% 
conversion to the title compound. The reaction was filtered and concentrated, and the 
hydrogenation protocol was repeated twice. Analytical HPCL analysis of the resulting 
mixture still indicated low conversion. The reaction was filtered and concentrated, and the 
residue was dissolved in a minimum of 10%methanol/water, and purified by preparative 
reverse-phase medium pressure liquid chromatography, eluting with a gradient of 
methanol/water/0.1%TFA. Lyophylization of the appropriate fractions afforded the title 
compound as a light yellow powder (38mg). 



l H NMR (300 MHz, DMSO) 5 0.83-0.97 (m, 2H), 1.08-1.83 (m, 15H), 2.07-2.14 (m, 
4H), 2.62-2.73 (m, 4H), 2.95-3.24 (m, 2H), 4.09-4.17 (m, 1H), 4.22-4.49 (m, 2H), 
7.09-7.27 (m, 4H), 7.40 (s, 1H), 7.54-7.73 (m, 5H), 8.40 (brd, J=5 Hz, 1H), 9.68 (brs, 
1H). 

MS (APCI(-)) m/e 478 (M-H). 



Example 1112 

N-f4-(N-(2-cvclohexylethylVN-2-N-m 

2-ylalanine 




HOH 2 N C0 2 Me 
Example 1 1 12 A 
3-(2-thienylVL-alanine. methylester hydrochloride 
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A solution of 3-(2-thienyl)-L-alanine (200 mg, 1.17 mmol) in 3 mL of methanol was 
treated with chlorotrimethylsilane (0.73 mL, 5.84 mmol) and the mixture heated to reflux for 
12415 60 hours. The solution was then concentrated to provide 257 mg (99%) of the title 
compound. 

MS (DCI, NH 3 ): 186 (MH+); 203 (M+NH 4 )+ 



N-r4-(N-(2-cyclohexylethvlVN-2-N-^ 



Following the procedure of example 608D, example 1 1 12A (122 mg, 0.55 mmol) 
and example 608C (183 mg, 0.5 mmol) were converted to 154 mg (58%) pf the title 
12425 compound. 

MS (ESI+): 533 (MH+): (ESI-): 531 (M-H). 



Example 1 1 12C 
12430 N-f4-(N-(2-cyclohexylethvlVN-2-N-m^ 

2-ylalanine 

Following the procedure of example 1 105D, example 1 1 12C (150 mg, 0.28 mmol) 
provided 124 mg (85%) of the title compound. 

*H NMR (300 MHz., CD 3 OD): 8 7.69, m, 1H; 7.52, dd, 1H; 7.31, bs, 1H; 7.21, m, 2H; 
12435 7.14, m, 3H; 6.85, bt, 1H; 6.72, m, 1H; 4.40, m, 1H; 4.24, bd, 2H; 3.10 - 3.27, m, 2H; 
3.06, m, 2H; 2,72, s, 3H; 2.08, s, 3H; 1.56 - 1.76, m, 7H; 1.13 - 1.37, m, 4H; 0.96, m, 
2H. 




12420 



Example 1112B 



2-ylalanine 




-568 - 



12440 



WO 98/50029 PCT/US98/09296 

MS (ESI+): 519 (MH+j: (ESI-): 517 (M-H). Calc'd for C 31 H3 8 N2O 3 S-0.75 H 2 0; C 69.96; 
H 7.48; N 5.26; Found: C 70.01; H 7.38; N 5.19. 



SMe 




N C0 2 H 
H 



SEt 

Example 1134 

N44-n-ethvlthio-3-cyclohexvlprop-2-ylaminomethylV5-fluoro^ 
12445 methylphenyDbenzovllmethionine 




C0 2 Me 

Me0 2 CT 

F 

Example 11 34 A 
Dimethyl 2-f2-MethylphenvlV5-fluoroterephthalate 

12450 A stirred solution of the product from example 319B (2.99 g, 10.00 mmol) in in 30 

ml of dioxane was cooled in an ice bath and 6.5 ml of a 48% aqueous solution of 
tetrafluoroboric acid was added. The resulting solution was treated with t-butylnitrite such 
that the internal temperature did not exceed 10°C and stirring was continued for 30 minutes 
further. The mixture was carefully diluted with ether (-200 mL) and the solid collected by 

12455 filtration. The dried solid was suspended in 20 mL of isooctane and heated to reflux 

overnight and then diluted with 5 mL of dioxane and heating continued for 1 hour more. The 
resulting dark mixture was cooled to ambient temperature and concentrated. The residue was 
purified by column chromatography on silica gel (50g, 5% ethyl acetate/hexanes) to provide 
0.87 g (29%) of the title compound. 

12460 l H NMR (300 MHz., CDC1 3 ): 6 7.73, d, 1H; 7.72, d, 1H; 7.15 - 7.32, m, 3H; 7.06, d, 
1H; 3.94, s, 3H; 3.65, s, 3H; 2.07, s, 3H. 
MS (DCI-NH3); 320 (M+NH4H+). 
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H0 2 C 




CQ 2 Me 



12465 



Example 1134B 

2-(2-MethvlphenvlV4-carboxy-5-fluorobenzoic acid, methvl ester 



A solution of example 1 134A (0.87 g, 2.88 mmol) in 10 mL of 4: 1 THF/methanol 
was treated with 3 mL of 1M aqueous lithium hydroxide and the mixture stirred at ambient 
temperature for 60 hours. The solution was made acidic by the addition of excess 3N 
12470 aqueous HC1 and then extracted with 3 portions of ethyl acetate. The combined organic 

extracts were washed with water and brine, dried, filtered and concentrated to provide 0.77 g 
(92%) ofthe title compound sufficiently pure to use in the next step. 



l H NMR (300 MHz., CD 3 OD): 5 7.7.74, d, 1H; 7.69, d, 1H; 7.15 - 7.28, m, 3H; 7.03, q, 
1H; 3.61, s, 3H; 2.07, s, 3H. 
12475 MS (DCI, NH 3 ): 306 (M+ NH 4 + ). 



treated with 4-methylmorpholine (0.32 mL, 2.90 mmol) and the mixture cooled in an ice 
bath. The clear solution was then treated with isobutylchloroformate (036 mL, 2.77 mmol) 
and the suspension stirred for 30 minutes. The mixture was filtered and the solids washed 
with 2 portions of THF and the combined filtrates recooled in an ice bath. The cold solution 

12485 was treated with a mixture of sodium borohydride (300 mg, 7.92 mmol) in 3 mL of 1/2 
saturated sodium bicarbonate and the mixture stirred for 2 hours. The mixture was diluted 
with water and extracted with 3 portions of ethyl acetate. The combined organic extracts were 
washed with water and brine, dried, filtered and concentrated. The residue was purified by 
column chromatography of silica gel (35 g, 25% ethyl acetate/hexanes) to provide 527 mg 

12490 (73%) of the title compound. 




C0 2 Me 



12480 



Example 1134C 

2-( f 2-Methvlphenyl)-4-hydroxymethyl"5-fluorobenzoic acid, methyl ester 
A solution of example 1 134B (760 mg, 2.64 mol) in 5 mL of dimethoxyethane was 
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*H NMR (300 MHz., CDCI3): 8 7.67, d, 1H; 7.44, d, 1H; 7.15 - 7.28, m, 3H; 7.05, d, 
1H; 4.83, d, 1H; 3.62, s, 3H; 2.07, s, 3H; 1.94, bt, 1H. 
MS (DCI, NH3): 292 (M+ NH 4 +). 



12495 




C0 2 Me 



Example 1134D 

2-f 2-Methvlphenvl > )-4-formvl-5-fluorobenzoic acid, methyl ester 
A stirred solution of example 1 134C (5 15 mg, 1.79 mmol) in 2 mL of methylene 
chloride was treated with KBr (2i mg, 0.18 mmol), 2 mL of water and sodium bicarbonate 

12500 (0.5 g) and then cooled in an ice bath. The mixture was treated with TEMPO (3 mg, 0.02 
mmol) and then commercial bleach (Chlorox, 3.1 mL) was added such that the temperature 
did not exceed 5°C. The mixture was stirred for 10 minutes at which time an additional 1.5 
mL of Chlorox was added. After stirring a further 10 minutes, the mixture was diluted with 
water and layers were separated. The aqueous phase was extracted with 1 portion of 

12505 methylene chloride and the combined organic phases were extracted with 5% aqueous 
sodium bisulfite, dried, filtered and concentrated to give 478 mg (93%) of the title 
compound. 

*H NMR (300 MHz., CDC1 3 ): 5 10.43, s, 1H; 7.77, d, 1H; 7.73, d, IH; 7.17 - 7.31, m, 
3H; 7.05, m, 1H; 3.63, s, 3H; 2.06, s, 3H. 
12510 MS (DCI, NH3): 290 (M+ NH4+). 



C0 2 Me 

Se, f 

Example 1 134E 

N-f4-Q-eth vlthio-3-cyclohexylprop-2-vlaminomethylV5-fluorcH242-methylphenvl')benzoic 

acid methvl ester 
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Example 1 134D (143 mg, 0.5 mmol) was dissolved in 2 mL of 1,2-dichloroethane 
and the amine hydrochloride salt from example 403D (178 mg, 0.75 mmol), 
diisopropylethylamine (0.13 mL, 0.75mmol) and acetic acid (0.15 mL, 2.50 mmol) were 
sequentially added. The mixture was stirred at ambient temperature for 4 hours and then 

12520 treated with sodium triacetoxyborohydride (213 mg, 1.0 mmol) and the mixture stirred 
overnight. The reaction was quenched by the addition of 2 mL of 2M aqueous sodium 
carbonate and the mixture stirred vigorously for lhour and then diluted with water and 
methylene chloride. The aqueous layer was extracted with methylene chloride and the 
combined organic layers dried, filtered and concentrated. The residue was purified by 

12525 column chromatography on silica gel (20g, 15% ethyl acetate/hexanes) to provide 165 mg 
(72%) of the title compound. 

1H NMR (300 MHz., CDC1 3 ): 6 7.67, d, 1H; 7.16 - 7.31, m, 5H; 7.04, bd, 1H; 3.93, s, 
2H; 3.63, s, 3H; 2.76, m, 2H; 2.57, m, 1H; 2.46, q, 2H; 2.06, s, 3H; 1.63, bm, 6H; 1.37, 
bm, 3H; 1.22, t, 3H; 1.13, m, 2H; 0.87, m, 2H. 
12530 MS(ESI+):458(MH + );(ESI-)456(M-H). 



12535 




C0 2 H 



"SEt- 
Fxam ple 1134F 

N-f4-ri-ethvlthio-3-cvHnhexvlnrop-? -v1aminomethvlV5-fluoro-2-(?-methvlr>henyl)benzoic 

acid 

Example 1 134E (160 mg, 0.35 mmol) was dissolved in 1.5 mL of ethanol and 
aqueous sodium hydroxide was added (1.75 mL of a 4N solution) and the mixture heated to 
reflux for 3 hours. The cooled solution was concentrated to dryness and dissoved in water 
and the pH adjusted to ~ 4 with 1M aqueous phosphoric acid. The mixture was extracted 
12540 with 3 portions of ethyl acetate and the combined organic extracts were washed with brine, 
dried, filtered and concentrated to provide 164 mg (105%) of the tide compound. 
1H NMR (300 MHz., CD3OD): 5 7.78, d, 1H; 7.43, d, 1H; 7.15 - 7.27, m, 3H; 7.06, bd, 
1H; 4.42, m, 2H; 3.48, m, 1H; 3.00, dd, 1H; 2.93, dd, 1H; 2.58, q, 2H; 2.09, s, 3H; 1.63 
-0 1.79, m, 7H; 1.45, bm, 2H; 1.14 - 1.36, m, 6H; 0.84 - 1.09, m, 2H. 

12545 
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Exam ple 1134G 

N-r^d-ethvlthio-S-cyclohexvlpro^-vlaminomethyn-S-fluoro^-fZ- 
methylphenynbenzovllmethionine. methyl ester 
12550 According to the procedure described in example 1 1781, example 1 134F (160 mg, 

0.35 mmol) provided 140 mg (68%) of the title compound after column chromatographic 
purification on silica gel (20 g, 35% ethyl acetate/hexanes). 

•H NMR (300 MHz., CDC1 3 ): 6 7.70, dd, 1H; 7.14 - 7.38, m, 5H; 5.91, bd, 1H; 4.60, m, 
1H; 3.94, s, 2H; 3.66, s, 3H; 2.77, m, 2H; 2.58, m, 1H; 2.46, q, 2H; 2.28, s, 1.5 H(o- 
12555 tolyl rotamer); 2.07, s, 1.5H (o-tolyl rotamer); 1.95 - 2.10, m, 5H; 1.84, m, 2H; 1.50 - 
1.72, m, 6H; 1.26 - 1.48, m, 3H; 1.21, t, 3H; 1.04 - 1.26, m, 3H; 0.88, m, 2H. MS: 
(ESI-): 587 (M-H). 




12560 Example 1134H 

N-r4-( 1 -ethylthio-3-cyclohexylprop-2-ylaminomethylV5-fluoro-2-(2- 
methylphenyDbenzoynmethionine 
Following the procedure of example 1 105D, example 1 134G (130 mg, 0.22 mmol) 
provided 94 mg (75%) of the title compound. 
12565 1H NMR (300 MHz., CD 3 OD): 8 7.52, d, 1H; 7.39, m, 1H; 7.10 - 7.30, m, 4H; 4.29, m, 
1H; 4.25, q, 2H; 3.24, m, 1H; 2.89, dd, 1H; 2.78, dd, 1H; 2.52, q, 2H; 2.22, bs, 1.5H; 
2.08, bs, 1.5H; 2.05, m, 1H; 1.98, s, 3H; 1.89, m, 2H; 1.69, m, 6H; 1.58, t, 2H; 1.43, 
m, 1H; 1.25, m, 1H; 1.22, t, 3H; 0.90, m, 2H. 

MS (ESI+): 575 (MH+): (ESI-): 573 (M-H). Calc'd for C 31 H43FN 2 O3S2»0.35 H 2 0; C 
12570 64.07; H 7.58; N 4.82; Found: C 64.08; H 7.54; N 4.65. 
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SMe 



CQ 2 Li 



12575 



Example 1136 



N44.fN.butvl-N^-cvclohexvlbenzvlaminomethvlV2-r2-methy 

lithium salt 



Methyl 4-(N-BuytylaminomethylV2-(2-methylphenvl > )benzoate 
ToaO°C solution of intermediate 1178B(L0 g,3.71 mmol) in DCM(lOmL) was 
added oxallyl chloride (2.0 M in DCM, 3.7 mL), and a drop of DMF. The reaction was 
stirred at room temperature for 2 hours, and was then evaporated to dryness. The residue 

12585 was redesolved in DCM (10 mL), and was cooled to 0 °C. To it was slowly added 

butylamine (0.5 mL). The reaction mixture was stirred for 5 min M and then was filtered 
through silca gel (10 g), rinsed with ethyl acetate, and concentrted. The solid was desolved 
in THF ( 10 ML), and to it was added borane ( 1 .0 M in THF, 5.0 mL), and the reaction 
mixture was reluxed for 15 hours. Methanol (0.5 mL) was added dropwisly to the reaction, 

12590 followed by concentrated HC1 (1 mL), and the mixture was heated at 60 °C for 1 hour. 

Then it was cooled to room temperature, the reaction mixture was adjusted to pH about 12- 
14 with sodium carbonate (2.0 M in water). The reaction mixture was then partitioned 
between ethyl acetate (50 mL) and water (5 mL). The organic layer was washed with water 
(10 mL), brine (20 mL), dried over anhydrous magnesium sulfate, filtered and concentrated 

12595 to give the intermediate amine. The amine was used without further purification. 




,C0 2 Me 



12580 



Example 11 36 A 
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O 

Exam ple 11 36B 

Methvl 4-rN-butyl-N-( r 4-cvclohexvlbenzvlcarbonvnaminomethvl]-2-f2- 

12600 methylphenvDbenzoate 

To a 0 °C solution of 4-cyclohexylbenzoic acid (204 mg, 1.0 mmol) in DCM (3 mL) 
was added oxallyl chloride (2.0 M in DCM, 1.0 mL), and a drop of DMF. The reaction 
was stirred at room temperature for 2 hours, and was then evaporated to dryness. The 
residue was redesolved in DCM (10 mL), and was cooled to 0 °C. To it was slowly added 

12605 the intermediate 1 136A (156 mg, 0.5 mmol) and triethylamine (202 mg, 2.0 mmol) in DCM 
(3 mL). The reaction mixture was stirred for 5 min., and then was filtered through silca gel 
(10 g), rinsed with ether, and concentrted. The residue was purified by column 
chromatography with 20% ethyl acetate in to give the title compound (165 mg, 66%). 
*HNMR (300 MHz, CDC1 3 ) 8 7.95 (d, 1 H), 7.32-7.16 (m, 9 H), 7.05 (br d, 1 H), 5.85- 

12610 5.55 (loop, 2 H), 3.61 (s, 3 H), 3.47-3.17 (broad loop, 2 H), 2.49 (m, f H), 2.06 (s, 3 
H), 1.90-0.70 (m, 17 H). MS(CI/NH 3 ) m/z: 498 (M+H) + . 




Example 1136C 

12615 Methvl 4-( r N-Butyl-N-4-cyclohexylbenzvlaminomethyl > )-2-f2-methylphenynbenzoate 

To a solution of intermediate 1 136B (93 mg) in THF (2 ML) was added borane (1.0 
M in THF, 1.0 mL), and the reaction mixture was reluxed for 15 hours. Methanol (0.5 mL) 
was added dropwisly to the reaction, followed by concentrated HC1 (0.5 mL), and the 
mixture was heated at 60 °C for 1 hour. Then it was cooled to room temperature, and was 

12620 adjusted to pH about 12-14 with sodium carbonate (2.0 M in water). The reaction mixture 
was then partitioned between ethyl acetate (50 mL) and water (5 mL). The organic layer 
was washed with water (10 mL), brine (20 mL), dried over anhydrous magnesium sulfate, 
filtered and concentrated to give the title amine (88 mg, 94%). ! HNMR (300 MHz, CDC1 3 ) 



-575- 



WO 98/50029 



PCT/US98/09296 



5 7.90 (d, 1 H), 7.42 (dd, 1 H), 7.30-7.15 (m, 4 H), 7.12 (m, 2 H), 7.06 (m, 1 H), 3.59 
12625 (s, 2 H), 3.57 (br s, 2 H), 3.53 (br s, 2 H), 2.47 (m ,1 H), 2.41 (t, 2 H). 2.05 (s, 3 H), 
1.90-1.20 (m, 14 H), 0.94 (t, 3 H)i MS(CI/NH 3 ) m/z: 484 (M+H) + . 




Example U36D 

12630 N-f4-(N-Butvl-N-4-cvclohexv1henzvlaminomethvn- 2-(2-methvlphenvnbenzovl1methionine 

Methyl Ester 

The procedures descriped in the Example 403E and 403F were used here to convert 
above intermediate 1 136C (85 mg) to the title methyl ester 1 136D (73 mg, 68%). 'HNMR 
(300 MHz, CDC1 3 ) 5 7.90 (2 d's 1 H)„7.45 (br d, 1 H), 7.35-7.22 (m, 6 H), 7.19 (br s, 1 
12635 H), 7.13 (br d, 2 H), 5.85 (m, 1 H), 4.62 (m, 1 H), 3.65 (s, 3 H), 3.57 (s, 2 H), 3.53 (s, 
2 H), 2.48 (m, 1 H), 2.41 (t, 2 H), 2.20-2.00 (4 s's, 6 H), 2.05 (m, 2 H), 1.92-1.20 (m, 
16 H), 0.82 (t, 3 H). MS(CI/NH 3 ) m/z: 615 (M+H) + . 




12640 Example 1 136E 

N-r4-fN-hutvl-N-4-cvclohexvlhenzvlaminomethvn-2-f2 -methvlphenvnbenzovllmethionine 

lithium salt 

The procedure descriped in the Example 4031 was used here to convert the 
intermediate 1 136D (64 mg) to the title lithium salt (64 mg, 100%). l H NMR (300 MHz, 
12645 dmso-d 6 ) 5 7.49 (d, 1 H), 7.37 (br d, 1 H), 7.25-7.09 (m, 9 H), 6.91 (d, 1 H), 3.63 (m, 1 
H), 3.56 ( br s, 2 H), 3.47 (br s, 2 H), 2.45 (m, 1 H), 2.37 (t, 2 H), 2.17-1.98 (m, 8 H), 
1.81-1.17 (m, 16 H), 0.76 (t, 3 H). MS(ESI-) m/z: 599 (M-H)". 
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SMe 



CQ 2 Li 



Example 1137 

N-[4-fN-Butvl-N^-cvclohexvlbenznvlaminomethvlV2-f2-methvlphenv nbenzovl1methionine 

lithium salt 



12655 



12660 




SMe 



C0 2 Me 



Example 11 37 A 

N-f4-rN-butvl-N-4-cvclohexvlbenzovlaminomethvn-2-f2-methvlphenvD benzovnmethionine 

Methyl Ester 

The procedures descriped in the Example 403E and 403F were used here to convert 
intermediate 1 136B (63 mg) to the title methyl ester 1 137A (72 mg, 90%). 'HNMR (300 
MHz, CDC1 3 ) 5 7.94 (2 d's 1 H), 7.37 : 7.15 (m, 10 H), 5.89 (m, 1 H), 4.80 (m, 1 H), 4.61 
(br. loop, 2 H), 3.66 (s, 3 H), 3.43,3.22 (2 br loops, 2 H), 2.50 (m, 1 H), 2.20-2.00 (m, 8 
H), 1.92-1.00 (m, 16 H), 0.96-0.70 (2 br loops, 3 H). MS(d/NH 3 ) m/z: 629 (M+H) + . 




SMe 



CQ 2 Li 



12665 

Example 1 137B 

N-f4-(N-Butvl-N-4-cvclohexvlhenzovlaminomethvn-2-( - 2-methvl phenvnbenzovllmethiorune 

lithium salt 

The procedure descriped in the Example 4031 was used here to convert the 
12670 intermediate 1 137B (68 mg) to the title lithium salt (67 mg, 100%); *H NMR (300 MHz, 
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dmso-d 6 ) 5 7.53 (br d, 1 H), 7.42-7.08 (m, 9 H), 6.97 (m, 1 H), 6.95 (br d, 1 H), 
4.72,4.57 (2 br! loops, 2 H), 3.65 (m, 1 H), 3.. 17 (br loop, 2 H), 2.50 (m, 1 H), 2.20- 
1.88 (m, 8 H), 1.86-0.95 (m, 16 H), 0.88,0.67 (2 br loops, 3 H). MS(ESI-) m/z: 613 
(M-H)~ 

12675 



12680 




Example 1139 A 

N-[4-(N-Cyclohexylaininocarbonylethyl V2-(2-methylphenyflbenzoyPmethionine lithium salt 
The procedures descriped in the Example 403E and 403F were used here to convert 
12685 intermediate 1 144C (127 mg) to the title methyl ester (141 mg, 83%). 'HNMR (300 MHz, 
CDC1 3 ) 5 7.89 (2 d's, 1 H), 7.32-7.24 (m, 4 H), 7.95 (br d, 1 H), 7.03 (br s, 1 H), 5.86 
(br d, 1 H), 5.16 (m, 1 H), 4.62 (m, 1 H), 3.75 (m, 1 H), 3.02 (t, 2 H), 2.45 (t, 2 H), 
2.20-2.00 (m, 8 H), 1.92-0.97 (m, 12 H). 
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Exam ple 1139B 

N^4-m-Cvclohexvlarmnoc^ lithium salt 

The procedure descriped in the Example 4031 was used here to convert the 
intermediate 1 139A (134 mg) to the title lithium salt (121 mg, 93%). *H NMR (300 MHz, 
12695 dmso-d 6 ) 5 7.67 (d, 1 H), 7.45 (d, 1 H), 7.27-7.08 (m, 5 H), 6.97 (m, 1 H), 6.88 (m, 1 
H), 3.66 (m, 1 H), 2.85 (t, 2 H), 2.36 (t, 2 H), 2.00-1.90 (m, 8 H), 1.88-0.98 (m, 12 H). 
MS(ESI-) m/z: 495 (M-H)". 




Example 1 140 

N-r4-rN-cvclohexylmethvl-N^^ 

lithium salt 




12705 

Example 1 140 A 
Methyl 4-fEthoxvcarbonylmethvn-2-(2-methylphenynbenzoate 
A solution of intermediate 1 178D (397 g, 1.24 mmol), palladium(II) acetate (22 
mg), l,3-bis(diphenylphosphino)propane (42 mg), N,N-diisopropylethylamine (0.5 mL) 
12710 in ethanol ( 1 mL) and DMF (5 mL) was stirred at 80 °C under carbon monoxide balloon for 
4 hours. The reaction mixture was then partitioned between ethyl acetate (80 mL) and water 
(20 mL). The organic layer was washed with water (2 X 20 mL), brine (20 mL), dried over 
anhydrous magnesium sulfate, filtered and concentrated. The residue was purified by 
column chromatography with 5% ethyl acetate in hexane to give the title compound (233 
12715 mg, 58%). *HNMR (300 MHz, CDC1 3 ) 5 7.94 (d, 1 H), 7.35 (dd, 1 H), 7.30-7.17 (m, 3 
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H), 7.16 (d, 1 H), 7.07 (br d, 1 H), 4.16 (q, 2 H), 3.67 (s, 2 H), 3.61 (s, 3 H), 2.06 (s, 3 
H). 1.25 (t, 3 H). MS(CI/NH 3 ) m/z: 330 (M+NH 4 ) + . 




C0 2 Me 



12720 Example 1 140B 

Methvl 4-( Carboxy methvl V2-(7-methylphenyribenzoate 
To the solution of intermediate 1 140 A (213 mg, 0.682 mmol) in methanol (3 mL) 
was added NaOH (0.979 M in water, 0.697 mL). After 2 hours, the reaction mixture was 
acidified with HC1 (1.0 M» 1 mL)» and was then partitioned between ethyl acetate (80 mL) 
12725 and water (20 mL). The organic layer was washed with water (2 X 20 mL), brine (20 mL), 
dried over anhydrous magnesium sulfate, filtered and concentrated. The residue was used 
witout further purification. 




12730 Example 1 140C 

N-Butylcyclohexvmethylamine 
The procedures descriped in the Example 1 178E and 1 178F were used here to 
convert cyclohexylacetyl chloride (1.47 g, 10 .0 mmol) and butylamine to the title amine in 
85% yield. The amine was not purified before it was used. 

12735 




,C0 2 Me 



Example 1 140D 

Methyl 4-fN-Cyclohexylmethvl-N-butylamincK:arbonvlmethyn-2-( f 2-methvlphenvl > >benzoate 
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The procedure described in example 1 144C was used here to combine intermediate 
12740 1 140B (3 1 1 mg, 1 . 10 mmol) and intermediate 1 140C (205 mg) to give the title compound 
(247 mg, 52%). 'HNMR (300 MHz, CDC1 3 ) 8 7.94 (d, 1 H), 7.33 (M, 1 H), 7.25-7. 15 
(m. 3 H), 7.13,7.11 (2 d's, 1 H), 7.05 (m, 1 H), 3.76,3.75 (2 s's, 2 H), 3.60 (s, 3 H), 
3.35-3.05 (m, 4H), 2.05,2.04 (2 s's, 3 H), 1.80-1.10 (m, 15 H), 0.91,0.89 (2 t's, 3 H). 
MS(CI/NH 3 ) m/z: 436 (M+H) + . 

12745 




C0 2 Me 



Example 1 HOE 

Methvl 4fN-Cyclohexylmethvl-N-butvlaminoethvlV2-f2-methylphenynbenzoate 
A solution of intermediate 1 140D (118 mg, 0.27 1 mmoi) and borane ( 1 .0 M in 

12750 THF, 0.54 mL) in THF was reluxed for 15 hours. Methanol (0.5 mL) was added 

dropwisly to the reaction, followed by concentrated HCl (0.5 mL), and the mixture was 
heated at 60 °C for 1 hour. The it was cooled to room temperature, The reaction mixture 
was adjusted to pH about 12-14 with sodium carbonate (2.0 M in water). The reaction 
mixture was then partitioned between ethyl acetate (50 mL) and water (5 mL). The organic 

12755 layer was washed with water (10 mL), brine (20 mL), dried over anhydrous magnesium 

sulfate, filtered and concentrated to give the intermediate amine 1 140E. The amine was used 
without further purification. l HNMR (300 MHz, CDC1 3 ) 5 7.90 (d, 1 H), 7.28-7. 17 (m, 4 
H), 7.05 (m, 2 H), 3.60 (s, 3 H), 2.75 (m, 2 H), 2.66 (m, 2 H), 2.40 (t, 2 H), 2.19 (d, 2 
H), 2.06 (s, 3 H), 1.80-1.10 (m, 15 H), 0.88 (t, 3 H). MS(CI/NH 3 ) m/z: 422 (M+H) + . 

12760 
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Exam ple 1 140F 

N44-(N-Cvclohexvlmethvl-N-hiitylaminoethvl)-2-(2-m e.thvlphenvnbenzovllmethionine 

Methyl Ester 

12765 The procedures descriped in the Example 403E and 403F were used here to convert 

the above intermediate amine 1 140E to the title methyl ester (1 13 mg, 76%, 3 steps from 
1 140D). 'HNMR (300 MHz, CDC1 3 ) 5 7.90 (2 d's, 1 H), 7.34-7.18 (m, 5 H), 7.01 (s, 1 
H), 5.87 (br d, 1 H), 4.62 (m, 1 H), 3.65 ,(s, 3 H), 2.75 (m, 2 H), 2.66 (m, 2 H), 2.41 (t, 
2 H), 2.20 (d, 2 H), 2.19-1.98 (m, 8 H), 1.87 (m, 1 H), 1.80-1.10 (m, 16 H), 0.88 (t, 3 

12770 H). MS(CI/NH 3 ) m/z: 553 (M+H) + . 




Example 1 140G 

N-f4-(N-cyclohexylmethyl-N-butvlaminoethvn-2-(2-methvlphenvl')benzoyllmethionine 
12775 lithium salt 

The procedure descriped in the Example 4031 was used here to convert the 
intermediate 1 140F (107 mg) to the title lithium salt (91 mg, 87%). 'H NMR (300 MHz, 
dmso-d 6 ) 8 7.51 (d, 1 H), 7.33-7.13 (m, 5 H), 7.05 (br s, 1 H), 6.95 (m, 1 H), 3.71 (m, 1 
H), 2.76 (m, 2 H), 2.67 (m, 2 H), 2.42 (t, 2 H), 2.21 (d, 2 H), 2.10-1.82 (m, 8 H), 1.80- 
12780 1. 10 (m, 17 H), 0.88 (t, 3 H). MS(ESI-) m/z: 537 (M-H)~. 




Example 1141 
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12785 N-f4-fN-rvclohexvlmethvl-N-butvlaminocarbonylmethylV2-f2- 

methylphenvnhenzovllmethionine lithium salt 




Example 1 141 A 

12790 N-r4-( , N-Cvclohexvlmethvl-N^butvlaminocarbonvlmethvn-2-r2- 

methvlphenvnbenzovllmethionine Methvl Ester 
The procedures descriped in the Example 403E and 403F were used here to convert 
the intermediate 1 140D ( 101 mg) to the title methyl ester (127 mg, 97%). 'HNMR (300 
MHz, CDC1 3 ) 8 7.92 (m, 1 H), 7.37-7.22 (m, 4 H), 7.19 (m, 1 H), 7.1 1 (br d, 1 H), 5.88 
12795 (br d, 1 H), 4.61 (m, 1 H), 3.76,3.75 (2 s's, 2 H), 3.65 (s, 3 H), 3.37-2.04 (m, 4 H), 

2.00-1.97 (m, 8 H), 1.95-1.10 (m, 17 H), 0.92,0.88 (2 t's, 3 H). MS(CI/NH 3 ) m/z: 567 
(M+H) + . 




N COoLi 
H * 



12800 Example 1 141B 

N-f4-(N-Cyclohexylmethyl-N-butylaminocarbonylmethylV2-(2- 
methylphenyl)benzoyllmethionine lithium salt 
The procedure descriped in the Example 4031 was used here to convert the 
intermediate 1 141 A (1 19 mg) to the title lithium salt (102 mg, 86%). *H NMR (300 MHz, 
12805 dmso-d 6 ) 8 7.48 (2 d's, 1 H), 7.30 (m, 1 H), 7.25-7.08 (m, 4 H), 7.03 (br s, 1 H), 5.95 
(m, 1 H), 3.74,3.72 (2 s's, 2 H), 3.69 (m, 1 H), 3.23 (t, 2 H), 3.11 (m, 2 H), 2.20-1.90 
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(m. 8 H), 1.85 (m, 1 H), ), 1.79-1.00 (m, 17 H), 0.86,0.83 (2 fs, 3 H). MS(ESI-) m/z: 
551 (M-H)". 

12810 




Example 1142 

N-r4-fN-Cvclohexanovl-N-biifvlaTninoethvn-2-f2-methvlphenvnbp n7nv11methionine lithium 

salt 

12815 




Example 1 142A 

Methvl 4-rN-Rutvlaminocarhnnvlmethvn -2-f2-methvlnhenvnbenzoate 
The procedure described in example 1 144C was used here to combine intermediate 
12820 1 140B (200 mg, 0.70 mmol) and butylamine to give the title compound (171 mg, 69%). 

'HNMR (300 MHz, CDC1 3 ) 8 7.95 (d, 1 H), 7.34 (dd, 1 H), 7.30-7.17 (m, 3 H), 7.13 (d, 
1 H), 7.05 (d, 1 H), 5.36 (m, I H), 3.61 (s, 3 H), 3.60 (s, 2 H), 3.24 (q, 1 H), 2.07 (s, 3 
H), 1.42 (m, 2 H), 1.27 (m, 2 H), 0.88 (t, 3 H). 




12825 
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Example 1142B 

Methyl N-r4-fN-ryrlnhexanovl-N-butvlaminoethvlV2-('2-methvlphenvl')benzoate 
The procedures described in 1 143B was used here to convert 1 142A ( 102 mg, 0.36 
mmol) to the title compound (137 mg, 87%). 'HNMR (300 MHz, CDC1 3 ) 5 7.92 (2 d's, 1 
12830 H), 7.30-7.17 (m, 4 H), 7.05 (m, 2 H), 3.61 (2 s's, 3 H), 3.52 (m, 2 H), 3.07,3.06 (2 t's, 
2 H), 2.90 (t, 2 H), 2.37 (m, 1 H), 2.07,2.04 (2s's, 3 H), 2.00-1.15 (m, 14 H), 0.92,0.90 
(2 t's, 3 H). MS(d/NH 3 ) m/z: 436 (M+H) + . 




12835 Example 1 142C 

N-f4-rN-Cyclohexanoyl-N-butylaminoethyn-2-f2-methylphenynbenzoyllmethionine Methyl 

Ester 

The procedures descriped in the Example 403E and 403F were used here to convert 
the above intermediate 1 142B (130 mg) to the title methyl ester (1 12 mg, 66%). 'HNMR 
12840 (300 MHz, CDC1 3 ) 8 7.91 (2 d's, 1 H), 7.37-7.15 (m, 5 H), 7.06,6.99 (2 br s's, 1 H), 

6.90 (br d, 1 H), 4.61 (m, 1 H), 3.66,2.65 (2 s's, 3 H), 3.52 (m, 2 H), 3.19,2.92 (2 m's, 
4 H), 2.30-2.00 (m, 9 H), 1.86 (m, 1 H), 1.80,1.10 (m, 15 H), 0.94,0.91 (2 t's, 3 H). 
MS(CI/NH 3 ) m/z: 567 (M+H) + . 



12845 




Example 1142D 

N-f4-(N-Cyclohexanoyl-N-butylanunoethylV2-(2-methvlpheny^benzovl]methiorune lithium 

salt 
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The procedure descriped in the Example 4031 was used here to convert the 
12850 intermediate 1 142C (103 mg) to the title lithium salt (99 mg, 97%). ! H NMR (300 MHz, 
dmso-d 6 ) 8 5 7.48 (2 d's, 1 H), 7.31-6.86 (m, 7 H), 3.63 (m, 1 H), 3.48 (m, 2 H), 
3.10,2.95 (2 m's, 2 H), 2.82 (2 t's, 2 H), 2.25-1.90 (m, 9 H), 1.80 (m, 1 H), 1.75-1.07 
(m, 15 H), 0.84,0.80 (2 t's, 3 H). MS(ESI-) m/z: 551 (M-H)~. 



12855 




Example 1143 

N-r4-fN-Cvclohexv1methvl-N-hutanovlaminoethvn-2-('2-methvlDhen vnbenzovnmethionine 

lithium salt 

12860 




Example 1 143 A 

Methvl4-('N-CvclohexvlmethvlaminocarbonvlmethvlV2 -f2-methvlphenvnbenzoate 
The procedure described in example 1 144C was used here to combine intermediate 
12865 1 140B (301 mg, 1.05 mmol) and cyclohexylmethylamine to give the title compound (266 
mg, 67%). 'HNMR (300 MHz, CDC1 3 ) 8 7.97 (d, 1 H), 7.35 (dd, 1 H), 7.27-7.17 (m, 3 
H), 7.15 (d, 1 H), 7.05 (d, 1 H), 5.41 (m, 1 H), 3.62 (2 overlapped s's, 5 H), 3.07 (t, 2 
H), 2.06 (s, 3 H), 1.85-0.87 (m, 11 H). MS(CI/NH 3 ) m/z: 380 (M+H) + . 
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C0 2 Me 




12870 

Exam ple 1143B 

Methvl4-(N-CvcIohexvlme-thvl-N-butanovlaminoe thvlV2-f2-methvlphenyl)benzoate 
To a solution of intermediate 1 143A (108 mg, 0.285 ramol) in THF (2 ML) was 
added borane (1.0 M in THF, 0.5 mL), and the reaction mixture was stirred at room 

12875 temperature for 7 hours. Methanol (0.5 mL) was added dropwisly to the reaction, followed 
by concentrated HC1 (0.5 mL), and the mixture was heated at 60 °C for 1 hour. Then it was 
cooled to room temperature, and was adjusted to pH about 12-14 with sodium carbonate 
(2.0 M in water). The reaction mixture was then partitioned between ethyl acetate (50 mL) 
and water (5 mL). While still in the separatory funnel, butyryl chloride (0.5 mL) was added 

12880 to the organic layer, followed by additon of sodium bicarbonate (saturated in water, 5 mL), 
and the mixture was well shaked. The mixture was washed with NaOH (1.0 M. 10 mL), 
water (2 X 10 mL), brine (10 mL), dried over anhydrous magnesium sulfate, filtered and 
concentrated. The residue was purified by column chromatography with 20% ethyl acetate 
in hexane to give the title compound ( to give the title amine (1 13 mg, 91%). ! HNMR (300 

12885 MHz, CDC1 3 ) 8 7.94 (2d'd, 1 H), 7.31-7.18 (m, 4 H), 7.10-7.02 (m, 2 H), 3.62,3.61 (2 
s's, 3 H), 3.52 (m, 2 H), 3.00-2.85 (m, 4 H), 2.26,2.18 (2 t's, 2 H), 2.06,2.05 (2 s's, 3 
H), 1.80-0.80 (m, 13 H), 0.94,0.91 (2 t's, 3 H). MS(CI/NH 3 ) m/z: 436 (M+H) + . 




12890 Example 1 143C 

N-f4-fN-Cvclohexvlmethvl-N-butanovlaminoethvn-2-f2-methv lphenvnben7.ovllmethionine 

Methyl Ester 
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The procedures descriped in the Example 403E and 403F were used here to convert 
the above intermediate 1 143B (130 mg, 0.300 mmol) to the title methyl ester (1 12 mg. 



12895 66%). 'HNMR (300 MHz, CDC1 3 ) 8 7.90 (m, 1 H), 7.35-7.21 (m, 4 H), 7.19 (m, 1 H), 
7.03 (br d, 1 H), 5.89 (br d, 1 H), 4.61 (m, 1 H), 3.65 (s, 3 H), 3.52 (m, 2 H), 3.30,3.07 
(2 m's, 2 H), 2.90 (t, 2 H), 2.40-1.97 (m, 10 H), 1.90-1.10 (m, 15 H), 0.92,0.90 (2 fs, 3 
H). MS(CI/NH 3 ) m/z: 567 (M+H) + . 



N-f4-fN-Cyclohexylmethyl-N-butanoylaminoethylV2-(2-methylphenynbenzovl]methionine 

lithium salt 

The procedure descriped in the Example 4031 was used here to convert the 



12905 intermediate 1 143C (104 mg) to the title lithium salt (95 mg, 100%). 'H NMR (300 MHz, 
dmso-d 6 ) 6 7.48 (2 d's, 1 H), 7.31-7.10 (m, 5 H), 7.10-6.87 (m, 2 H), 3.66 (m, I H), 
3.57-3.39 (m, 2 H), 3.22,3.09 (2 m's, 2 H); 2.85,2.79 (2 t's, 2 H), 2.40,2.25 (2 m's, 2 
H), 2.20-1.90 (m, 8 H), 1.83 (m, 1 H), 1.75-1.06 (m, 14 H), 0.87,0.85 (2 t's, 3 H). 
MS(ESI-) m/z: 551 (M-H)~. 



12900 




Example 1 143D 



12910 




Example 1 144 

N-r4-(N-Cv clohexvlpropv n-2-(2-methylphenynbenzoyllmethionine lithium salt 



12915 
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OMe 



Example 1 144A 

Methyl 4-(tert-ButoxycarhonvlethvlV2-(2-methylphenynbenzoate 
To a solution of (t-butoxycarbonylmethyl)triphenylphosphonium bromide (10.98 g, 



12920 24.0 mmol) in THF (150 mL) at 0 °C was added potassium t-butoxide ( 1.0 M in THF, 24 
mL) over 5 min. After 2 h, the aldehyde from example 1 17 1 A (20 mmol) in THF ( 10 mL) 
was added slowly over 5 min., and the reaction was further stirred for 30 min. The reaction 
mixture was diluted with hexane (200 mL), and the resulting muddy mixture was filtered 
through silica gel (200 g), rinsed with ether, and concentrated to give an intermediate olefin. 

12925 ! H NMR (300 MHz, CDC1 3 ) 5 7.97 (d, 1 H), 7.59 (d, 1 H), 7.54 (dd, 1 H), 7.37 (d, 1 H), 
7.30-7.27 (m, 3 H), 7.06 (d, 1 H), 6.44 (d, 1 H), 3.61 (s, 3 H), 2.06 (s, 3 H), 1.52 (s, 9 
H). MS(CI/NH 3 ) m/z: 353 (M+H) + , 370 (M+NH 4 ) + . 

That intermediate was mixed with palladium on carbon (10%, 2.0 g) in ethanol (30 
mL), and was stirred under a hydrogen balloon overnight. The mixture was then filtered 

12930 through Celite™ (5 g), and the filtrate was concentrated. The residue was then redesolved in 
ether (100 mL) and the solution was filtered through silica gel (30 g). Concentration of the 
filtrate afforded the title compound (7.27 g, 99% for 2 steps). *H NMR (300 MHz, CDC1 3 ) 
5 7.91 (d, 1H), 7.28-7.15 (m, 4 H), 7.07-7.03 (m, 2 H), 3.60 (s, 3 H), 2.97 (t, 2 H), 2.57 
(t, 2 H), 2.05 (s, 3 H), 1.40 (s, 9 H). MS(CI/NH 3 ) m/z: 355 (M+H) + , 372 (M+NH 4 ) + . 



12940 sulfide (3 mL) was stirred at room temperature for 7 hours. Sovlent was then evaporated to 
give an off-white solid, which was used without further purification. 



12935 



HQ 2 C 




OMe 



Example 1 144B 
Methvl 4-(2-CarboxyethvlV2-(2-methylphenyl > >benzoate 
A solution of intermediate 1 144A (5.00 g) in trifluoroacetic acid (20 mL) and methyl 
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Example U44C 

12945 Methvl 4-a-CvclohexvlcarbomovlethvlV2-f2-methv lphenvttbenzoate 

To a solution of intermediate 1 144B ( 1 50 mg, 0.50 mmol), oxallyl chloride (2.0 M in 
DCM, 0.5 mL) in DCM (2 mL) was added a small drop of DMF. After 2 hours at room 
temperature , the reaction was concentrated to drynees, and redeolved in DCM (3 mL). To it 
was added cyclohexylamine (99 mg, I mmol) and triethylamine (100 mg, 1 mmol). After 15 

12950 min., HC1 (1.0 M in ether, 2.0 mL) was added to the reaction mixture, and it was filtered 

through silica gel (5 g). The residue after concentration of the filtrate was purified by column 
chromatography with 20% ethyl acetate in hexane to give the title compound (152 mg, 80%). 
'H NMR (300 MHz, CDC1 3 ) 8 7.90 (d, 1 H), 7.28-7.15 (m, 4 H), 7.07-7.02 (m, 2 H), 
.5.16 (m, 1 H), 3.72 (m, 1 H), 3.60 (s, 3H), 3.02 (t, 2 H), 2.45 (t, 2 H), 2.05 (s, 3 H), 

12955 1.85 (m, 2 H), 1.70-1.55 (m, 3 H), 1.40-0.95 (m, 6 H). MS(CI/NH 3 ) m/z: 380 (M+H)\ 
397 (M+NH 4 ) + . 




Example 1 144D 

12960 N-r4-^N-Cvc)ohexvlpropvn-2-('2-methvl phenvnbenzovnmethionine 

A solution of intermediate 1 144C (150 mg, 0.40 mmol) and borane (1.0 M in THF, 
1 .0 mL) in THF (1 mL) was reluxed for 15 hours. Methanol (0.5 mL) was added dropwisly 
to the reaction, followed by concentrated HC1 (0.5 mL), and the mixture was heated at 60 °C 
for 1 hour. The reaction mixture was cooled to room temperature, and was adjusted to pH 

12965 about 12- 14 with sodium carbonate (2.0 M in water). The reaction mixture was then 

partitioned between ethyl acetate (50 mL) and water (5 mL). The organic layer was washed 
with water (10 mL), brine (20 mL), dried over anhydrous magnesium sulfate, filtered and 
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concentrated to give the intermediate amine. The amine was used without further 
purification. MS(CI/NH 3 ) m/z: 366 (M+H) + . 
12970 The procedures descriped in the Example 403E and 403F were used here to convert 

the above intermediate amine to the title methyl ester (58%, 3 steps). 




Example 1144E 

12975 N-r4-(N-CyclohexylpropylV2-(2-methylphenyl > )benzovnmethionine lithium salt 

The procedure descriped in the Example 4031 was used here to convert the 
intermediate 1 144D (121 mg) to the title lithium salt (107 mg, 100%). ! H NMR (300 MHz, 
dmso-d 6 ) 8 7.45 (d, 1 H), 7.27-7.08 (m, 4 H), 7.02-6.93 (m, 2 H), 6.90 (m, 1 H), 3.80 
(m, 1 H), 3.65 (m, 1 H), 3.30 (m, 2 H), 2.64 (t, 2 H), 2.20-1.80 (m, 10 H), 1.80-1.45 (m, 

12980 7 H), 1.30-0.88 (m, 6 H). MS(ESI-) m/z: 481 (M-H)~ 




Example 1 145 

12985 N-r4-fN-Cvclohexvl-N-propanovlaminopropvn-2-(2-methvlphenvnbenzovnmethionine 
To s stirred mixture of 1 144E (70 mg, 0. 14 mmol) in THF ( 1 mL) and saturated 
aqueous sodium bicarbonate (1 mL) was added propionyl chloride (0.10 mL). After 10 
min, the reaction mixture was adjusted to pH 4-5, and it was then partitioned between ethyl 
acetate (50 mL) and water (5 mL). The organic layer was washed with water (10 mL), brine 

12990 (10 mL), dried over anhydrous magnesium sulfate, filtered and concentrated. The residue 
was heated at 60 °C under high vacuum for 5 hours to give the title compound (59 mg, 
78%). ! H NMR (300 MHz, dmso-d*) 5 7.47 (m, 1 H), 7.32-6.97 (m, 7 H), 4.25 (m, 1 H), 
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3.57 (m, 1 H), 3.35 (m, 2 H), 2.80-2.60 (m, 2 H), 2.30-1.85 (m, 12 H), 1.85-1.45 (m, 7 
H), 1.30-0.88 (m, 9 H). MS(ESI-) m/z: 537 (M-H)". 

12995 




CQ 2 Li 



Example 1146 

N^4-fN-Cvclohexyl-N-butylaminopropylV2-f2-methvlpheny lithium 
13000 salt 




Example 1 146 A , 
N-Butvlcyclohexavlamine 
13005 The procedures descriped in the Example 1 178E and 1 178F were used here to 

convert butyric chloride and cyclohexylamine to the title amine in 86% yield, 'h NMR (300 
MHz, CDC1 3 ) 5 2.62 (t, 2 H), 2.41 (m, 1 H), 1.95-1.00 (in, 15 H), 0.92 (t, 3 H). 
MS(CI/NH 3 ) m/z: 156 (M+H) + . 




C0 2 Me 



13010 

Example 1 146B 

Methvl N-f4-(N-Cvclohexvl-N-butvlaminopropvn-2-f2-methvlphenvnbenzoate 
The procedure descriped in the Example 1 144C was used here to convert the 
intermediate 1 144B (298 mg) and N-butylcyclohexylamine (intermediate 1 146A, 310 mg, 
13015 2.0 mmol) to the title methyl ester (233 mg, 54%). *H NMR (300 MHz, CDC1 3 ) 8 7.90 (2 
d's, I H), 7.30-7.15 (m, 4 H), 7.07 (m, 2 H), 4.25 (m, 1 H), 3.60 (s, 3 H), 3.18 (m, 1 
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H), 3.05 (m, 3 H), 2.62 (m, 2 H), 2.06 (2s' s, 3 H), 1.85-1.05 (m, 14 H), 0.90 (2 t's, 3 
H). MS(CI/NH 3 ) m/z: 436 (M+H) + . 




13020 

Example 1 146C 

N-[4-(N-Cyclohexyl-N-butvlaminopropylV2-(2-methylphenyl'>ben2oyl1methionine Methyl 

Ester 

The procedure descriped in the Example 1 144C was used here to convert the 
1 3025 intermediate 1 146B (230 mg) to the title methyl ester ( 1 84 mg, 63%). 1 H NMR (300 MHz, 
CDC1 3 ) 8 7.90 (2 d's, 1 H), ), 7.35-7.19 (m, 4 H), 7.03 (m, 1 H), 5.89 (m, 1 H), 4.62 
(m, 1 H), 3.66 (s, 3 H), 3.05 (m, 1 H), 2.66 (t, 2 H), 2.46 (t, 2 H), 2.41 (t, 2 H), 2.20- 
2.00 (4 s's, 6 H), 2.05 (m, 2 H), 1.90-1.00 (m, 18 H), 0.90 (t, 3 H). MS(CI/NH 3 ) m/z: 
553 (M+H) + . 

13030 




Example 1 146D 

N-f4-(N-Cyclohexyl-N-butylaminopropyn-2-('2-methvlphenyl')benzoyl]methionine lithium 

salt 

1 3035 The procedure descriped in the Example 4031 was used here to convert the 

intermediate 1 146C ( 1 79 mg) to the title lithium salt ( 1 53 mg, 8 1 %). 1 H NMR (300 MHz, 
dmso-d 6 ) 5 7.46 (m, 1 H), 7.35-7.08 (m, 4 H), 7.07-6.90 (m, 2 H), 3.70 (m, 1 H), 3.05 
(m, 1 H), 2.64 (t, 2 H), 2.37 (m, 4 H), 2.20-1.90 (m, 8 H), 1.90-0.95 (m, 18 H), 0.85 (t, 
3 H). MS(ESI-) m/z: 537 (M-H)~. 
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F.xample 1 147 

N44-rN-Cvc1nhexvKN-methvlaminocarhnnvlethvlV2-f2-methvlp henvnbenzovl1methionine 

lithium salt 



r4-f2-TrimethvlsilvIethoxvcarbonvlethvlV2-(2-methvlphenvnbe n7.ovnmethioninetert-Butvl 



A solution of intermediate 1 144A (875 mg, 2.38 mmol) and LiOH (5.3 M in water, 
2.0 mL) in methanol (5 mL) was refluxed 15 hours. The mixture was then acidified with 
concentrated HC1 (1 mL) to pH<3. The reaction mixture was then partitioned between ethyl 
acetate (100 mL) and brine (20 mL). The organic layer was dried over anhydrous 
magnesium sulfate, filtered and concentrated. The resulting white solid was desolved in 
DMF (10 mL). To it was added 2-trimethylsilylethanol (0.357 mL, 2.49 mmol), and 1- 
ethyl-3-(3-dimethylaminopropyl)carbodiimide (545 mg, 2.84 mmol), and DMAP (10 mg). 
After 2 hours, triethylamine (809 mg, 8.0 mmol) L-methionine tert-butyl ester 
hydrochloride (725 mg, 3.0 mmol), 1-hydroxybenzotriazole (400 mg, 3.0 mmol) and 1- 
ethyl-3-(3-dimethylaminopropyl)carbodiimide (577 mg, 3.0 mmol). After 15 hours at room 
temperature, the reaction mixture was partitioned between ethyl acetate (100 mL) and water 
(10 mL). The organic layer was washed with water (3 X 15 mL), brine (20 mL), dried over 
anhydrous magnesium sulfate, filtered and concentrated. The residue was purified by 
column chromatography with 10% ethyl acetate in hexane to give the title compound (859 
mg, 68%). 'H NMR (300 MHz, CDCI3) 5 7.83 (2 d'd, 1 H), 7.33-7.15 (m, 5 H), 7.04 
(br s, 1 H), 5.85 (br d, 1 H), 4.50 (m, 1 H), 4.16 (t, 2 H), 3.00 (t, 2 H), 2.63 (t, 2 H), 




-594- 



WO 98/50029 



PCT/US98/09296 



2.17,2.07,2.03,2.02 (4 s's, 6 H), 2.00 (m, 2 H), 1.80 (m, 1 H), 1.55 (m, 1 H), 1.40 (s, 9 
H), 0.95 (t, 2 H), 0.03 (s, 9 H). MS(CI/NH 3 ) m/z: 572 (M+H) + . 

ff^% SMe 
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Example 1147B 

f4-(2-CarboxvethvlV2-(2-methvlphenvnbenzoyl]methionine tert-Butvl Ester 
A solution of intermediate 1 147 A (841mg, 1.57 mmol), tetrabutylammomium 



fluoride (820 mg, 3.14 mmol) in DMF (5 mL) was stirred overnight. The reaction mixture 
13075 was then adjusted to pH 3-5, and was partitioned between ethyl acetate ( 100 mL) and water 
(20 mL). The organic layer was washed with water (2 X 20 mL), brine (20 mL), dried over 
anhydrous magnesium sulfate, filtered and concentrated to give the title compound. The 
crude product was used without further purification. ! H NMR (300 MHz, CDC1 3 ) 5 7.83 
(2 d'd, 1 H), 7.33-7.15 (m, 5 H), 7.05 (br s, 1 H), 5.87 (m, 1 H), 4.50 (m, 1 H), 3.01 (t, 
13080 2 H), 2.71 (t, 2 H), 2.20-2.02 (4 s's, 6 H), 2.00 (m, 2 H), 1.80 (m, 1 H), 1.59 (m, 1 H), 
1.40 (s, 9 H). MS(CI/NH 3 ) m/z: 472 (M+H) + . 



13085 N-r4-(N-Cyclohexvl-N-methylaminoc^ 



A solution of intermediate 1 147B (50 mg, 0.1 15 mmol), triethylamine (100 mg), 1- 
hydroxybenzotriazole (31 mg, 0.23 mmol), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide 
(44 mg, 0.23 mmol), and N-methylcyclohexylamine (26 mg, 0.23 mmol) in DMF (2 mL) 
13090 was stirred 15 hours at room temperature. The reaction mixture was then partitioned 

between ethyl acetate (50 mL) and water (5 mL). The organic layer was washed with water 
(3X5 mL), brine (5 mL), dried over anhydrous magnesium sulfate, filtered and 




Example 1 147C 



tert-Butyl Ester 
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13105 



13110 



13115 



concentrated. The residue was purified by column chromatography with 40% ethyl acetate in 
hexane to give the title compound (44 mg, 68%). 'H NMR (300 MHz, CDC1 3 ) 8 7.84 (m, 1 
H), 7.33-7.15 (m, 5 H), 7.05 (br s, 1 H), 5.84 (m, 1 H), 4.47 (m, 2 H), 3.02 (t, 2 H), 
2.81,2.77 (2s's, 3 H), 2.62 (m, 2 H), 2.20-1.97 (m, 8 H), 1.90-1.25 (m, 12 H), 1.40 (s, 9 
H). MS(CI/NH 3 ) m/z: 567 (M+H) + . 



N-r4-fN-Cvclohexvl-N-methvlaminocarbonvlethvl'>-2-r2-methvlphenvl')h enzovnmethionine 



The intermediate 1 147C (40 mg) was stirred with HC1 (4.0 N in dioxane, 1 .0 mL) 
in DCM (1 mL) at room temperature for 15 hours. Solvent was then evaporated, and the 
residue was desolved in acetonitrile (1 mL), treated with 1.1 equivalent of LiOH (1.0M in 
water, 0.078 mL), and freeze-dried to give the title compound (37 mg, 100%). 'HNMR 
(300 MHz, dmso-d 6 ) 8 7.44 (d, 1 H), 7.30 (m, 1 H), 7.25-7.08 (m, 4 H), 7.03 (m, I H), 
6.87 (m, 1 H), 4.23 (m, 1 H), 3.66 (m, 1 H), 2.87 (m, 2 H), 2.74,2.66 (2s's, 3 H), 2.62 
(m, 2 H), 2.20-1.90 (m, 8 H), 1.90-1.25 (m, 12 H). MS(ESI-) m/z: 509 (M-H)". 



Example 1 148 

N-r4-(N-Cvclohexyl-N-butylaminocarbonylethyl')-2-f2-methylphenyl , >benzoyllmethionine 

lithium salt 




Example U47D 



lithium salt 
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Example 1 148 A 

N-r4-(N-Cyclohexvl-N-butylaminocarbonvlethvlV2-(2-methylphenyDbenzoyl1methionine 
13120 Methvl ester 

The procedures descriped in the Example 403E and 403F were used here to convert 
the intermediate 1 146B ( 102mg) to the title methyl ester ( 1 17 mg, 90%). ! HNMR (300 
MHz, CDC1 3 ) 5 7.91 (2 d's, 1 H), 7.35-7.15 (m, 5 H), 7.06 (br s, 1 H), 6.88 (m, 1 H), 
4.61 (m, 1 H), 3.49 (m, 1 H), 3.66 (s, 3 H), 3.20-3.00 (m, 4 H), 2.66-2.50 (m, 2 H), 
13125 2.20-2.00 (m, 8 H), 1.90-0.95 (m, 16 H), 0.91 (t, 3 H). MS(CI/NH 3 ) m/z: 566 (M+H) + . 




C0 2 Li 



Example 1 148B 

N-r4-(N-Cyclohexyl-N-butyIaminocarbonvlethvl')-2-r2-methylphenyl)benzoyl]methionine 
13130 lithium salt 

The procedure descriped in the Example 4031 was used here to convert the 
intermediate 1 148A (108 mg) to the title lithium salt (91 mg, 83%). 'HNMR (300 MHz, 
dmso-d 6 ) 8 7.44 (d, 1 H), 7.27 (t, 1 H), 7.23-7.05 (m, 3 H), 7.04-6.91 (m, 2 H), 6.89 (d, 
1 H), 4.07 (m, 1 H), 3.65 (m, 1 H), 3.06 (m, 2 H), 2.88 (m, 2 H), 2.65,2.57 (2 ft, 2 H), 
13135 2.20-1.90 (m, 8 H), .1.90-0.95 (m, 16 H), 0.84 (t, 3 H). MS(ESI-) m/z: 537 (M-H)". 
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Kxam ple 1149 

13140 Nj4-£l^-di^ 

salt 

The procedures descriped in the Example 1 147C and 1 147D were used here to 
convert 1 147B (50 mg) to the title lithium salt (30 mg, 45%, 2 steps). 'HNMR (300 MHz, 
dmso-d 6 ) 8 7.44 (d, 1 H), 7.30 (m, 1 H), 7.25-7.08 (m, 4 H), 7.03 (m, 1 H), 6.87 (m, 1 
13145 H), 4.18 (m, I H), 3.66 (m, 1 H), 2.87 (t, 2 H), 2.60 (t, 2 H), 2.20-1.90 (m, 8 H), 1.75- 
1.00 (m, 22 H). MS(ESI-) m/z: 577 (M-H)". 




13150 Example 1 150 

N-r4-(N-adamant-l-vlaminocarr)onvlethvlV2-f2-m^^ 

salt 

The procedures descriped in the Example 1 147C and 1 147D were used here to 
convert 1 147B (50 mg) to the title lithium salt (40 mg, 62%, 2 steps). *HNMR (300 MHz, 
13155 dmso-d 6 ) 5 7.63 (d, 1 H), 7.44 (d, 1 H), 7.27-7.05 (m, 5 H), 6.98 (m, 1 H), 6.88 (m, 1 
H), 3.80 (m, 1 H), 3.64 (m, 1 H), 2.87 (m, 2 H), 2.50 (m, 2 H), 2.20-1.80 (m, 17 H), 
1.77-1.45 (m, 8 H). MS(ESI-) m/z: 547 (M-H)". 
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Example 1151 

N44-(N-adamant-2-vlaminocarbonylethylV2-f2-methvlphenyl')benzoynmethionine lithium 

salt 

The procedures descriped in the Example 1 147C and 1 147D were used here 
13165 to convert 1 147B (50 mg) to the title lithium salt (41 mg, 64%, 2 steps). *HNMR (300 

MHz, dmso-d 6 ) 8 7.44 (m, 1 H), 7.30-7.05 (m, 6 H), 7.00 (m, 1 H), 6.88 (m, 1 H), 3.67 
(m, 1 H), 2.82 (m, 2 H), 2.35 (m, 2 H), 2.20 -1.45 (m, 25 H). MS(ESI-) m/z: 547 (M- 

13170 



o 

Example 1 154 
N-[4-(N-adamant-l-ylmethylairunocarrx>nylemy 

lithium salt 

13175 The procedures descriped in the Example 1 147C and 1 147D were used here to 

convert 1 147B (50 mg) to the title lithium salt (47 mg, 72%, 2 steps). 'HNMR (300 MHz, 
dmso-d 6 ) 8 7.61 (t, 1 H), 7.44 (d, 1 H), 7.25 (dd, 1 H), 7.24-7:08 (m, 4 H), 6.99 (br s, 1 
H), 6.88 (m, 1 H), 3.62 (m, 1 H), 2.82 (t, 2 H), 2.73 (d, 2 H), 2.45 (t, 2 H), 2.20-1.90 
(m, 8 H), 1.75-1.48 (m, 1 1 H), 1.35 (d, 6 H). MS(ESI-) m/z: 561 (M-H)". 

13180 
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O 

Example 1155 



N44-rN-MvtanvlmethvlaminocarbonvlethvlV2-( , 2-methvlphenv l'>hen7.ovnmethionine lithium 

13185 saii 

The procedures descriped in the Example 1 147C and 1 147D were used here to 
convert 1 147B (50 mg) to the title lithium salt (45 mg, 70%, 2 steps). 'H NMR (300 MHz, 
dmso-d 6 ) 5 7.60 (t, 1 H), 7.44 (d, 1 H), 7.28-7.08 (m, 5 H), 6.99 (br s, 1 H), 6.88 (m, 1 
H), 3.66 (m, 1 H), 3.00 (m, 2 H), 2.83 (t, 2 H), 2.39 (t, 2 H), 2.33-1.20 (m, 19 H), 1.13 

13190 (s, 3 H), 0.97 (s, 3 H). MS(ESI-) m/z: 549 (M-H)". 




Example 1157 

13195 N-r4-(N-Cvclooctanvlaminocarbonvlethvn-2-f2-methvlphenvnhenzovnmethionine lithium 

salt 

The procedures descriped in the Example 1 147C and 1 147D were used here to 
convert 1 147B (50 mg) to the title lithium salt (3 1 mg, 5 1 %, 2 steps). *HNMR (300 MHz, 
dmso-d 6 ) 8 7.67 (d, 1 H), 7.44 (d, 1 H), 7.25-7.08 (m, 5 H), 6.96 (br s, 1 H), 6.88 (m, 1 
13200 H), 3.72 (m, 1 H), 3.63 (m, 1 H), 2.85 (t, 2 H), 2.36 (t, 2 H), 2.20-1.90 (m, 8 H), 1.90- 
1.30 (m, 16 H). MS(ESI-) m/z: 523 (M-H)". 
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13205 Example 1158 

SMe 

Example 11 58 A 
Methyl 2-(tert-butoxycarbonylmethvl^-mcthylthiobutyrate 

13210 To a -78 °C solution of methyl 4-methylthiobutyrate (1.48 g, 10.0 mmol) in THF 

(20 mL) was added sodium bis(trimethylsilyl)amide (1.0 M in THF, 1 1 mL). After 30 
min, tert-butyl bromoacetate (2.34 g, 12,0 mmol) was added to the reaction, and the 
reaction mixture was gradually warmed to the room temperature over 6 hours. The reaction 
mixture was then partitioned between ethyl acetate (80 mL) and water (20 mL). The organic 

13215 layer was washed with water (2 X 20 mL), brine (20 mL), dried over anhydrous 
magnesium sulfate, filtered and concentrated. The residue was purified by column 
chromatography with 5% ethyl acetate in hexane to give the title compound (1 .21 g, 46%). 
^NMR (300 MHz, CDC1 3 ) 5 3.75 (s, 3 H), 2.71 (t, 2 H), 2.51 (t, 2 H), 2.32 (m, 1 H), 
2.06 (s, 1 H), 1.89 (t, 1 H), 1.41 (s ; 9 H). MS(CI/NH 3 ) m/z: 263 (M+H) + . 

13220 




Example 1158B 

To a solution of the acid from example 608C (530 mg, 1.32 mmol) in DCM (2 mL) 
was added oxallyl chloride (2.0 M in DCM, 1.5 mL), followed by a small drop of DMF. 
13225 After 2 hours at room temperature , the solvent was removed, and the residue was further 

dried under high vacuum (1 mmHg) for 1 hour. The solid (acid chloride) was redesolved in 
THF (5 mL). 
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13240 



13245 



13250 



To a-78 °C solution of 1 158A (1.21 g, 4.61 mmol) inTHF (10 mL) in a separate 
flask was added sodium bis(trimethylsilyl)amide (1.0 M in THF, 5.28 mL). After 30 min., 
the acid chloride solution was added slowly to the reaction mixture via a cannula. After 1 
hour, the reaction mixture was quenched with saturated aqueous ammonium chloride (3 mL) 
at - 78°C. After it reached the room temperature, the reaction mixture was then partitioned 
between ethyl acetate (80 mL) and water (20 mL). The organic layer was washed with 
sodium bicarbonate (saturated in water, 10 mL), water (2 X 10 mL), brine (20 mL), dried 
over anhydrous magnesium sulfate, filtered and concentrated. The residue was purified by 
column chromatography with 30% ethyl acetate in hexane to give the title compound (430 
mg, 53%). *HNMR is messy because of 4 diastereomers exist. MS(CI/NH 3 ) m/z: 610 
(M+H) + . 



Example 1158C 

Methvl 3-r4-(N-cvclohexvl-N-methvlaminomethvn-2-(2-methvl phenvnbenzovlmethvn-4- 

methvlthiobutvrate 

A solution of 1 158B (420 mg, 0.69 mmol) in HC1 (4.0 M in 1,4-dioxane, 5 mL) 
was heated at 80 °C for 2 hours. Solvent was evaporated, and the residue was redesolved 
in ethyl acetate (100 mL). The mixture was then washed with sodium bicarbonate 
(saturated in water, 20 mL), water (20 mL), brine (20 mL), dried over anhydrous 
magnesium sulfate, filtered and concentrated. The residue was purified by column 
chromatography with 30% ethyl acetate in hexane to give the title compound ( 12 1 mg, 
34%). 'HNMR (300 MHz, CDC1 3 ) 8 7.62 (d, 1 H), 7.40 (br d, 1 H), 7.31-7.12 (m, 4 H), 
7.07 (br d, 1 H), 3.62 (s, 3 H), 3.54 (br s, 2 H), 2.85 (m, 1 H), 2.71 (m, 1 H), 2.40 (m, 2 
H), 2.35-2.00 (m, 12 H), 1.80-0.80 (m, 15 H). MS(CI/NH 3 ) m/z: 510 (M+H) + . 





SMe 



C0 2 H 
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Example 1158D 
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S-r^N-Cvclohexvl-N-m pth ylaiTiinomethvlva-a-rnethvlphenvn henzovlmethvll-^ 

methvlthiobutvric acid 
The intermediate 1 158C (1 12 mg) in MeOH (2 ML) and lithium hydroxide (1.0 M in 
water,' 0.7 mL) was heated at 50 "C for 5 hours. The reaction mixture was then adjusted to 
13260 pH 4-5 with KH 2 P0 4 (saturated in water), and extracted with ethyl acetate (3 X 20 mL). 

The combined extracts were washed with brine, dried over anhydrous magnesium sulfate, 
filtered and concentrated to give the title compound (1 10 mg, 100%). *H NMR (300 MHz, 
dmso-d 6 ) 8 7.77 (m, 1 H), 7.61 (br d, 1 H), 7.40 (m, 1 H), 7.35-7.15 (m, 3 H), 7.07 (m, 
1 H), 4.15 (br loop, 2 H), 2.88 (m, 2 H), 2.69 (m, 1 H), 2.28 (m, 2 H), 2.22-1.96 (m, 1 1 
13265 H), 1.72-0.80 (m, 15 H). MS(ESI-) m/z: 494 (M-H)~. 
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Example 11 59 A 

N-14-(N-butylaminocarbonylmethvn-2-(2-methylphenynbenzoynmethionine lithium salt 
The procedures descriped in the Example 403E and 403F were used here to convert 
1 3275 intermediate 1 142A (6 1 mg, 0. 1 8 mmol) to the title methyl ester (70 mg, 83%). 1 HNMR 

(300 MHz, CDCI3) 8 7.95 (2 d's, 1 H), 7.39-7.15 (m, 5 H), 7.12 (br s, 1 H), 5.91 (br d, 1 
H), 5.35 (m, 1 H), 4.63 (m, 1 H), 3.67 (s, 3 H), 3.61 (s, 2 H), 3.24 (q, 1 H), 2.20-1.99 
(m, 8 H), 1.85 (m, 1 H), 1.60 (m, 1 H), 1.42 (m, 2 H), 1.27 (m, 2 H), 0.88 (t, 3 H). 
MS(CI/NH 3 ) m/z: 471 (M+H) + . 

13280 
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C0 2 Li 



Exam ple 1 159B 



N44-(N-butvlarninocarhonvlmethvn-2-f2-methv1phenvl)ben7.oyl1methionine lithium salt 
The procedure descriped in the Example 4031 was used here to convert the 



13285 intermediate 1 159A (63 mg) to the title lithium salt (62 mg, 100%). ! H NMR (300 MHz, 
dmso-d 6 ) 5 8.10 (t, 1 H), 7.57 (d, 1 H), 7.40 (br d, 1 H), 7.37-7.20 (m, 4 H), 7.17 (br s, 
1 H), 7.04 (br d, 1 H), 3.75 (m, 1 H), 3.54 (s, 2 H), 3.13 (q, 2 H), 2.28-1.85 (m. 8 H), 
1.78 (m, 1 H), 1.64 (m, 1 H), 1.47 (m, 2 H), 1.35 (m, 2 H), 0.93 (t, 3 H). MS(ESI-) 
m/z: 455 (M-H)". 



The procedures descriped in the Example 1 147C and 1 147D were used here to 
convert 1 147B (50 mg) to the title lithium salt (50 mg, 81%, 2 steps). 'HNMR (300 MHz, 
dmso-d 6 ) 8 7.44 (d, 1 H), 7.26 (br s, 1 H), 7.25-7.08 (m, 5 H), 6.98 (br s, 1 H), 6.88 (m, 
I H), 3.63 (m, 1 H), 2.82 (t, 2 H), 2.32 (t, 2 H), 2.20-1.90 (m, 8 H), 1.75-1.50 (m, 2 H), 
13300 1.67 (s, 2 H), 1.23 (s, 6 H), 0.89 (s, 9 H). MS(ESI-) m/z: 525 (M-H)". 



13290 
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Example 1160 

N-r4-(N-r2.2.4.4-tetramethvlbutvlaminokarbon vlethvn-2-('2- 
methvlphenvnbenzovllmethionine lithium salt 
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13305 




Example 1161 A 

Methvl4-(N.N-Dibutvlaminocarbonylethvn-2-(2-methvlphenvnbenzovl 
The procedure descriped in the Example 1 144C was used here to convert the 
13310 intermediate 1 144B (150 mg, 0.5 mmol) and dibutylamine (129 mg, 1 mmol) to the title 

methyl ester (203 mg, 99%). 'H NMR (300 MHz, CDC1 3 ) 5 7.90 (d, 1 H), 7.29-7.16 (m, 
4 H), 7.06 (m, 2 H), 3.60 (s, 3 H), 3.30 (dt, 2 H), 3.14 (t, 2 H), 3.05 (t, 2 H), 2.61 (t, 2 
H), 2.05 (s, 3 H), 1.46 (m, 2 H), 1.27 (m, 2 H), 0.90 (t, 6 H). MS(CI/NH 3 ) m/z: 410 
(M+H) + . 

13315 




Example 1161B 

N-[4-(N.N-Dibutylaminopropyl'>-2-(2-methylphenynbenzoyllmethionine Methyl Ester 
The procedures descriped in the Example 403E and 403F were used here to convert 
13320 the above intermediate 1 161A (195 mg, 0.48 mmol) to the title methyl ester (165 mg, 66%). 
'H NMR (300 MHz, CDC1 3 ) 8 7.90 (2 d'd, 1 H), 7.35-7.19 (m, 5 H), 7.02 (or s, 1 H), 
5.88 (br d, 1 H), 4.61 (m, 1 H), 3.65 (s, 3 H), 2.66 (t, 2 H), 2.40 (m, 6 H), 2.20-2.00 (m, 
8 H), 1.90-1.70 (m, 3 H), 1.59 (m, 1 H), 1.45-1.20 (m, 8 H), 0.89. (t, 6 H). MS(CI/NH 3 ) 
m/z: 520 (M+H) + . 

13325 
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Example 1161C 

N-f^CN.N-DibutvlaminopropylV^-^-methvlDhenvnhenznvllmethionine lithium salt 
The procedure descriped in the Example 4031 was used here to convert the 
1 3330 intermediate 1 16 IB ( 156 mg) to the title lithium salt ( 1 5 1 mg, 98%). 1 H NMR (300 MHz, 
dmso-d 6 ) 6 7.46 (d, 1 H), 7.34-7.08 (m, 5 H), 6.97 (m, 2 H), 3.75 (m, 1 H), 2.63 (t, 2 
H), 2.32 (m, 6 H), 2.20-1.80 (m, 9 H), 1.70 (m, 3 H), 1.60 (m, 1 H), 1.38-1.20 (m, 8 
H), 0.84 (t, 6 H). MS(ESI-) m/z: 5 1 1 (M-H)~ 

13335 




13340 Example 11 64 A 

N- r4-N-("2-EthylphenyI)aminomethyl-2-('2-methylphenynbenzoyl1methionine methyl ester 
The desired ester was prepared using the method described in Example 403H starting 
with the compound described i nExample 403G and 2-ethylaniline. m/e (ESI) 489 (MH~) 



13345 




Example 1164B 

N-r4-N-Q-Ethylphenynaminomethyl-2-(2-methylphenynbenzoyl]methionine 

-606- 



WO 98/50029 



PCT/US98/09296 



The desired compound was prepared according to the method of Example 4031 
staning with compound prepared inExampie 1 164A.*H (300MHz, CDCI3, 5) 7.96 (1H, t, 
13350 J=9Hz), 7.48 (1H, bd, J=8Hz), 7.20-7.00 (8H, m), 6.77 (1H, t, J=9Hz), 6.57 (1H, bd, 
J=8Hz), 5.89 (1H, bd, J=8Hz), 4.58 (1H, m), 4.46 (2H, s); 2.55 (2H, q, J=8Hz), 2.20- 
2.00 (8H, m), 1.90 (1H, m), 1.57 (1H, m) f 1.25 (3H, t, J=8Hz). m/e (ESI) 475 (MH") 
Anal.calc. for C28H32N2O3SO.25 H2O C 69.90, H 6.81, N 5.82 Found C 69.64, H 
6.66, N 5.65 



N-[4-N-(2-Propylphenyl)aimnometh^ methyl ester 

The desired ester was prepared using the method described in Example 403H starting 
with the compound described in Example 403G and 2-propylaniline. m/e (ESI) 503 (MH~) 
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Example 1165 



13360 




Example 11 65 A 



13365 




Example 1165B 

N"[4-N-(2-Propylphenynaminomethvl-2-f2-methvlphenyDbenzovllmethionine 



-607- 



WO 98/50029 



PCTAJS98/09296 



The desired compound was prepared according to the method o fExample 4031 
13370 starting with compound prepared inExarrjpJe 1 165A.^H (300MHz, CDCI3, 5) 7.98 ( 1H, t, 
J=9Hz), 7.47 (1H, dd, J=8&2Hz), 7.40-7.10 (6H, m), 7.03 (2H, m), 6.72 (1H, t, 
J=9Hz), 6.57 (1H, m), 5.86 (1H. bd. J=8Hz), 4.58 (1H, m), 4.44 (2H, s), 2.48 (2H, t, 
J=8Hz), 2.20-2.00 (8H, m), 1.91 (1H, m), 1.65 (2H, q, J=8Hz), 1.57 (1H, m), 1.01 
(3H, t, J=8Hz). m/e (ESI) 489 (MH") Anal.calc. for C29H34N2O3SO.25 H2O C 70.34, 
13375 H 7.02, N 5.66 Found C 70.33, H 6.88, N 5.44 



13380 




Example 1 166 



SMe 



C0 2 H 




SMe 



C0 2 Me 



13385 



Fxam ple 1166A 

N-r4-N-f2-Biirvlphenvnaminnmethvl-2-(? -me.th ylphenvl)henzovllmethionine methyl ester 
The desired ester was prepared using the method described inExample 403H starting 
with the compound described in Example 403G and 2-butylaniline. m/e (ESI) 517 (MH") 




SMe 



N C0 2 H 
H 



F.xam ple 1166B 

N-r4-N-r2-Butvlphenvnaminnmethvl-2- r2-methvlphe.nvnhenzovllmethionine 



-608- 



WO 98/50029 



PCTAJS98/09296 



1 3390 The desired compound was prepared according to the method o fExample 4031 

starting with compound prepared in Example 1 166A.*H (300MHz, CDCI3, 5) 7.97 (1H, t, 
J=9Hz), 7.45 (lH,bd, J=8), 7.40-7.10 (6H, m) t 6.98 (2H, d f J=8Hz), 6.73 (1H, t, 
J=9Hz), 6.57 (1H, m), 5.87 (1H, bd, J=8Hz), 4.58 (1H, m), 4.45 (2H, s), 2.50 (2H, t, 
J=8Hz), 2.20-2.00 (8H, m), 1.91 (1H, m), 1.70-1.50 (3H, m), 1.40 (2H. q, J=8Hz), 

13395 0.93 (3H, t, J=8Hz). m/e (ESI) 503 (MH") Anal.calc. for C30H36N2O3S O.5O H2O C 
70.14, H 7.26, N 5.45 Found C 70.39, H 7.08, N 5.24 



13400 




Example 11 67 A 

N-r4-N-(4-Butvlphenynaminomethvl-2-(2-methvlphenvnbenzoyllmethion ester 
The desired ester was prepared using the method described in Example 403H starting with 
13405 the compound described in Example 403G and 4-butylaniline. m/e (ESI) 517 (MH") 




Example 1167B 

N-f4-N-f4-Butylphenynaminomethvl-2-(2-methvlphenvnbenzovl1methionine 



-609- 



WO 98/50029 



PCT/US98/09296 



1 34 1 0 The desired compound was prepared according to the method of Example 4031 

starting with compound prepared i nExample 1 167 A. (300MHz, CDCI3, 5) 7.98 ( 1H, t, 
J=9Hz), 7.47 (lH,bd, J=8), 7.40-7.10 (6H, m), 7.04 (2H, d, J=9Hz), 6.56 (2H, d, 
J=9Hz), 5.88 (1H, bd, J=8Hz), 4.57 (1H, m), 4.40 (2H, s), 2.48 (2H, t, J=8Hz), 2.20- 
2.00 (8H, m), 1.90 (1H, m), 1.53 (3H, m), 1.32 (2H, m), 0.92 (3H, t, J=8Hz). m/e 

13415 (ESI) 503 (MH-) Anal.calc. for C30H36N2O3SO.25 H2O C 70.76, H 7.23, N 5.50 
Found C 70.77, H 7.07, N 5.35 




13420 Example 1168 




Exam ple 1 168A 

4-N-(2-Butvlphenyn-N-G.5-difluorohenzvnarninomethvl-2-f2-methvbhenvnbenzoicacid 
13425 methyl ester 

The desired compound was prepared using the method described inExample 1 169 A 
starting with 2-butylaniline, 3,5-difluorobenzylbromide, and 4-bromomethyl-2-(2- 
methylphenyl)benzoic acid methyl ester, prepared as inExample 1 178A-D. m/e (ESI) 514 
(MH+) 

13430 
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Exam ple 1 168B 

4-N-f2-ButvlphenvIVN-f33-difluorobenzyl^aminornethvl-2-f2-methvlphenvDbenzoic acid 
The desired acid was prepared using the method described in Example 403E starting 
13435 with the product from Example 11 68 A. 




Example imC 

N-r4-N-(2-Butvlphenvn-N-f3.5-difluorobenzynaminomethvl-2-f2- 
13440 methylpheny nhenzovllmethionine methvl ester 

The desired compound was prepared using the method described in Example 403F 
starting with the product from Example 1 168B. m/e (ESI) 645 (MH + ) 




13445 Example 1168D 

N-r4-N-(2-Butylphenvn-N-r3.5-difluorobenzvnaminomethvl-2-(2- 
methylphenvnbenzoyHmethionine 
The desired compound was prepared according to the method o fExample 4031 
starting with the compound fro mExample 1 \6%C. l U (300MHz, CDCI3, 6) 7.92 (1H, m), 
13450 7.40-6.90 (10H, m), 6.81 (2H, bd, J=8Hz), 6.66 (1H, m), 5.84 (1H, m), 4.55 (1H, m), 
4.12 (2H, s), 4.04 (2H, s), 2.72 (2H, bt, J=9Hz), 2.20-1.80 (9H, m), 1.52 (3H, m), 1.36 
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13455 



(2H, m), 0.87 (3H, t, J=8Hz). m/e (ESI) 629 (MH") Anal.calc. for C37H40F2N2O3S C 
70.45, H 6.39, N 4.40 Found C 70.10, H 6.27, N 4.35 




SMe 



[j C0 2 "Li + 



Example 1169 




OMe 



13460 Example 11 69 A 

4-N-( - 2.6-DiethvlphenvlVN-f3.5-difluorobenzvnaminomethvl-2-f2-methvlphenvnbenzoic 

acid methyl ester 

4-Bromomethyl-2-(2-methylphenyl)benzoic acid methyl ester ( 100 mg, 0.3 1 mmol), 
prepared as in Example 1 178A-D, 2,6-diethylaniline (0.062 mL, 0.38 mmol), and 

1 3465 diisopropylethylamine (0.084 mL, 0.470 mmol) were dissolved in DMF (5 mL), and 
solution stirred overnight at room temperature. To this mixture was then added 
diisopropylethylamine (0.084 mL, 0.470 mmol) and ot-bromo-3,5-difluorotoluene (0. 100 
mL, 0.760 mmol), and reaction heated at 80°C for 3 days. Solvents concentrated in vacuo, 
and residue purified by flash chromatography on silica gel eluting with 2% EtOAc/Hexanes 

1 3470 to afford the desired compound as a yellow oil (72 mg, 45%). m/e (ESI) 5 14 (MH+) 




OH 
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Exam ple 1169B 

4-N-(2.6-Diethvlphenviy^ 
13475 acid 

The desired acid was prepared using the method described in Example 403E starting 
with the product from Example 1 169 A. 




SMe 



N C0 2 Me 



13480 Example 1169C 

N44-N-(2.6-DiethylphenylVN-f3,5-difluorobenzynaminomethvl-2-(2- 
methylphenyDbenzoyllmethionine methyl ester 
The desired compound was prepared using the method described in Example 403F 
starting with the product fromExample 1 169B. m/e (ESI) 645 (MH+) 



13485 




SMe 



C0 2 *Li + 



Example 1169D 

N-f4-N-(2.6-Diethylphenyn-N-f3.5'difluorobenzynaminomethvl-2-(2- 
methylphenyDbenzoyllmethionine lithium salt 
13490 The desired compound was prepared according to the method o fExample 4031 

starting with the compound fromExamBie 1 169C. *H (300MHz, DMSO, 5) 7.43 ( IH, d, 
J=9Hz), 7.30-7.00 (9H, m), 6.85 (4H t m), 4.21 (2H, s), 4.18 (2H, s), 3.65 (1H, m), 
2.60-2.40 (4H, m), 2.10-1.50 (10H, m), 1.03 (6H, t, J=8Hz). m/e (ESI) 629 (MH") 
Anal.calc. for C37H39F2UN2O3SI.5O H2O C 66.95, H 6.38, N 4.22 Found C 66.79, H 
13495 6.34, N 3.93. 
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Example 1 170 A 

N-r4-N-(2-Butvlphenvl')-N-fcvclohexvlmethvnam inomethvl-2-f2- 
methylphenyDbenzovll methionine methvl ester 
1 3505 The desired ester was prepared using the method described in Example 403H starting 

with the compound described in Example 1 166A and cyclohexanecarboxaldehyde. m/e 
(ESI)613(MH") 




13510 Example U70B 

N-r4-N-f2-Butvlphenvn-N-rcvclohexvlmethvnaminomethvl-2-r2- 
methvlphenvllbenzovUmethi onine lithium salt 
The desired compound was prepared according to the method ofExample 4031 
starting with compound prepared in Example 1 HOAJh (300MHz, DMSO, 8) 7.47 (1H, d, 
13515 J=9Hz), 7.29 (1H, m), 7.25-6.95 (9H, m), 6.90 (1H, m), 3.97 (2H, s), 3.16 (1H, m), 

2.70 (4H, m), 2.10-1.85 (7H, m), 1.70 (3H, m), 1.60-1.40 (6H, m), 1.40-1.15 (4H, m), 
1.05 (3H, m), 0.79 (5H, t, J=8Hz). m/e (ESI) 599 (MH") Anal.calc. for 
C37H47UN2O3S-1.00 H2O C 71.13, H 7.90, N 4.48 Found C 71.01, H 7.93, N 4.14 
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Example 1171 



13525 Example 1171 A 

N-(2-Cyclohexylethyl)-N-G-methylphenyl)amine 
To a stirred solution at ambient temperature of cyclohexylacetic acid (500 mg, 3.52 
mmol) and 3-methylaniline (0.45 mL, 4.22 mmol) in DMF (10 mL) was added i-ethyl-3- 
(3-dimethylaminopropyl)carbodiimide (809 mg, 4.22 mmol). Reaction stirred overnight at 

13530 ambient tenperature. Reaction diluted with EtOAc and washed with water, 1 .0M NaHC03 
(2x), IN H3PO4 (2x), and brine. Organic layer dried with Na2S04, filtered, and 
concentrated in vacuo. To a solution at ambient temperature under N2 of this residue in 
anhydrous THF (3 mL) was added a 1.0M lithium aluminum hydride solution (7,00 mL, 7 
mmol) in THF. Reaction refluxed overnight. Reaction cooled to 0°C and quenched with 

1 3535 successive addition of water (0.27 mL), 15% aqueous NaOH (0.27 mL), and water (0.80 

mL). Mixture stirred 30 minutes at ambient temperature, and solids filtered off through celite 
and washed with EtOAc. Filtrate dried with Na2S04, filtered, and concentrated in vacuo to 
produce a colorless oil. m/e (DCI/NH3) 2 1 8 (MH+) 




Example 117 IB 
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. N-r4-N-r2-rvr.lnhexvlethyn-N-n-methvlphenvl > )am innmftthvl-2-f2- 

^t^ylphpn ynhenzo vnmethionine methvl ester 
The desired ester was prepared using the method described in Example 403H starting 
13545 with the compounds described i nExample 403G andExamgie 1 17 1 A. m/e (ESI) 585 (MH') 




Example 1171C 

N-r4-N-f2-Cvclohexvlethvn-N-r3-methvlphenvnaminomethvl-2-r2- 
13550 . methvlphenynbenzovllmethionine 

The desired compound was prepared according to the method of Example 4031 
starting with compound prepared in Example 1 171B. l R (300MHz, CDCI3, 6) 7.92 (1H, t, 
J=9Hz), 7.40-7.00 (8H, m), 6.47 (2H, m), 5.86 (1H, d, J=8Hz), 4.51 (4H, m), 3.39 
(2H, m), 2.25 (3H, s), 2.15-1.80 (8H, m), 1.70 (5H, m), 1.50 (3H, m), 1.40-1.05 (4H, 
1 3555 m), 0.96 (2H, m). m/e (ESI) 57 1 (MH") Anal.calc. for C35H44N203S- 1 .00 H2O C 
71.15, H 7.85, N 4.74 Found C 70.91, H 7.89, N 4.46 




13560 Example 1172 




Example 1 172 A 
N-f2-ButylphenylVN-f2-cyclohexylethyDamine 



-616- 
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1 3565 The desired amine was prepared using the method described in Example 1 1 7 1 A 

starting with cyclohexylacetic acid and 2-butylaniline. m/e (DCI/NH3) 260 (MH+) 




Example 1 172B 

13570 N-f4-N-f2-Butylphenyl')-N-f2-cvclohexvlethvnaminomethyl-2-(2- 

methylphenyDbenzoyll methionine methyl ester 
The desired ester was prepared using the method described in Example 403H starting 
with the compounds described in Example 403G and Example 1 172A. m/e (ESI) 627 (MH~) 




Example 1172C 

N-f4-N-(2-Butvlphenyn-N-(2-cvclohexvlethvnaminomethvl-2-f2- 
methylphenyl)benzoyl1methionine 
The desired compound was prepared according to the method o fExample 4031 
13580 starting with compound prepared in Example 1 172B.!h (300MHz, CDCI3, 8) 7.94 (1H, t, 
J=9Hz), 7.41 (1H, bd, J=8HZ), 7.40-7.00 (9H, m), 5.85 (1H, dd, J=8&2Hz), 4.55 (1H, 
m), 4.07 (2H, s), 2.91 (2H, m), 2.68 (2H, m), 2.20-1.80 (9H, m), 1.70-1.40 (8H, m), 
1.40-1.00 (8H, m), 0.86 (3H, t, J=8Hz), 0.79 (2H, m). m/e (ESI) 613 (MH") Anal.calc. 
for C38H50N2O3S O.25 H2O C 73.69, H 8.22, N 4.52 Found C 73.74, H 8.17, N 4.30 

13585 
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Example 1173 
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Jj C0 2 H 
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Example 1 173 A 
N-r?.-Riitvlphenvn-N-r2-r3.5-difluoro^phenvlethvnamine 
The desired amine was prepared using the method described inExample 1 17 1 A 
starting with 3,5-difluorophenylacetic acid and butylamine. m/e (DCI/NH3) 214 (MH+) 



13595 




SMe 



C0 2 Me 



13600 



Example 1 173B 

N-r4-N-Butvl-N-(2-(3.5-difluoro > )phenvlethvnam inomethvl-2-(2- 
methvlphenvnhenzovllmethionine me thvl ester 
The desired ester was prepared using the method described iriExarrjpig 403H starting 
with the compounds described iiiEiampIe. 403G andEMmpJg 1 173 A. m/e (ESI) 58 1 (MH") 
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Example 1173C 

13605 N44-N-Butvl-N-(2-(3.5-difluoro)phenvlethvl)aminomethvl-2-r2- 

methylphenynbenzovllmethionine 
The desired compound was prepared according to the method o fExampte 4031 
starting with compound prepared in Example m3B. l H (300MHz, CDCI3, 8) 7,80 (1H, d, 
J=9Hz), 7.54 (1H, m), 7.40-7.00 (5H, m), 6.80-6.60 (3H, m), 6.17 (1H, m), 4.43 (1H, 
13610 m), 4.00 (2H, m), 2.98 (4H t m), 2.81 (2H, m), 2.20-1.80 (9H, m), 2.60 (3H, m), 1.30 
(2H, m) t 0.92 (3H, t, J=8Hz). m/e (ESI) 567 (MH") Anal.calc. for C32H38F2N2O3S - 
0.50 H2O C 66.53, H 6.80, N 4.85 Found C 66,67, H 6.67, N 4.69 



13615 




Example 11 74 A 

13620 N-(ButanesulfonylVN-r2-phenvlethvnamine 

To a stirred solution at ambient temperature of phenethylamine (200 mg, 1.65 mmol) 
in CH2CI2 (2 mL) was added triethylamine (0.35 mL, 2.48 mmol) and butanesulfonyl 
chloride (0.24 mL, 1.82 mmol). After 4 hours of stirring at ambient temperature, the 
reaction was diluted with EtOAc and washed with water, 1.0M NaHC03, and brine. 

13625 Organic layer dried with Na2S04, filtered, and concentrated in vacuo. 
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13635 



13640 
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Exam ple 11 74B 

4-(N-Butanesulfonvl-N-f2-phenylethvnaminomethvlV2-f2-me acid 

methvl ester 

To a stirred mixture in anhyrous DMF (1 mL) at room temperature under N2 of 60% 
sodium hydride suspension in mineral oil (30 mg, 0.752) was added N-(butanesulfonyl)-N- 
(2-phenylethyl)amine (181 mg, 0.752 mxnol), prepared as in Example 1 174 A. Reaction 
stirred 20 minutes, and then, a solution of 4-bromomethyl-2-(2-methylphenyl)benzoic acid 
methyl ester (200 mg, 0.627 mmol), prepared as in Example 1 178A-D, in anhydrous DMF 
(5 mL) was added. Reaction stirred overnight at room temperature. Reaction quenched with 
IN H3PO4 and diluted with EtOAc. Organic layer separated, washed with brine, dried with 
Na2S04, filtered, and concentrated in vacuo. Residue purified by flash chromatography on 
silica gel (15% EtOAc/Hexanes) to afford the desired product as a pale yellow oil (293 mg, 
98%). m/e (ESI) 480 (MH+) 



Example 1 174C 
4-rN-Butanesulfonyl-N-(2-phenyta^ 

The desired acid was prepared using the method described in Example 403E starting 
with the product from Example 1 174B. 
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Fxample 1174D 

13650 N-r4-N-Butanesulfonvl-N-f2-phenvlethvnaminomethvl-2-f2- 

methylphenyl'lbenzovllmethionine methyl ester 
The desired compound was prepared using the method described in Example 403F 
starting with the product fro mExample 1 174C. m/e (ESI) 480 (MH") 



SMe 




C0 2 'Li + 



13655 

Example U74E 

N-f4-N-Butanesulfonvl-N-f2-phenvlethvnaminomethvl-2-(2- 
methylphenvnbenzovllmethionine lithium salt 
The desired compound was prepared according to the method of Example 4031 
13660 starting with compound prepared in Example 1 174D. 1 H (300MHz, DMSO-d6, 8) 7.62 
(1H, d, J=7Hz), 7.52 (1H, dd, J=7&2Hz), 7.20-7.10 (10H, m), 7.14 (1H, bd, J=7Hz), 
4.65 (2H, bs), 3.76 (1H, m), 3.00 (2H, m), 2.78 (2H, m), 2.25-2.00 (5H, m), 1.99 (3H, 
s), 1.90-1.70 (4H, m), 1.62 (2H, m), 1.37 (2H, m), 0.92 (3H, t, J=8Hz). m/e (ESI) 595 
(MH-) Anal.calc. for C32H39UN2O5S2O.5O H2O C 62.83, H 6.59, N 4.38 Found C 
13665 62.59, H 6.59, N 4.44 
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Example \\75 

13670 AW-Al-Benzvloxv-A^hn ty^^ lithium 

salt 




Example 1 175 A 

13675 AM-Butoxycarbonvl-O-benzvlhvdroxvlamine 

To a stirred solution at 0°C of 0-benzylhydroxylamine hydrochloride in THF was 
added diisopropylethylamine (2.5 equiv.) and di-t-butyldicarbonate (1.2 equiv.). Reaction 
stirred one hour at 0°C and overnight at ambient temperature. Reaction concentrated in 
vacuo. Residue taken up in EtOAc and washed with water, 1.0M NaHC03, IN H3PO4, 

1 3680 and brine. Organic layer dried with Na2S04, filtered, and evaporated. 



Boc 




Example 1175B 
N-t-Butoxycarbonyl^-butvl-O-benzvlhydroxylamine 
1 3685 To a stirred solution at 0°C of AM-Butoxycarbony 1-O-benzylhydroxylamine, 

prepared as in Example 1 175A, in anhydrous THF was added portionwise a 60% 
dispersion of sodium hydride (1.2 equiv.) in mineral oil. Mixture stirred 30 minutes ar 0°C, 
and then, 1-iodobutane (1.2 equiv.) was added dropwise. Reaction stirred one hour at 0°C, 
and than, overnight at room temperature. Reaction concentrated in vacuo. Residue taken up 
13690 in EtOAc and washed with water, 1.0M NaHC03, IN H3PO4, and brine. Organic layer 
dried with Na2S04, filtered, and evaporated. 




Example 1175C 

13695 A^Butyl-O-benzylhydroxylamine hydrochloride salt 

The desired compound was prepared using the method described in Example 403D 
starting with the compound prepared in Example 1 175B. 
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Example 1 175D 



Al[4-Al-Benzvloxv-W-buM methyl 

ester 

The desired ester was prepared using the method described in Example 403H 
starting with the compound prepared in Example 1 175C and Af-[4-Formyl-2-(2- 
13705 methylphenyl)benzoyl]methionine methyl ester, prepared as in Example 403G. m/e (ESI) 
547 (MH-) 



13710 AH4-Ar--Benzyloxy-/V-butylantinometh^ lithium 

salt 

The desired compound was prepared according to the method of Example 4031 
starting with the compound in Example 1 175D. l H (300MHz, DMSO-d6, 5) 7.52 (1H, d, 
J=9Hz), 7.40 (1H, dd, J=7&2Hz), 7.30-7.10 (10H, m), 6.96 (1H, bd, J=7Hz), 4.46 (2H, 
13715 bs), 3.87 (2H, bs), 3.71 (1H, m), 2.68 (2H, t, J=8Hz), 2.25-1.95 (5H, m), 1.93 (3H, s), 
^ 1.90-1.60 (2H, m), 1.50 (2H, m), 1.30 (2H, m), 0.83 (3H, t, J=8Hz). m/e (ESI) 533 
(MH-) Anal.calc. for C31H37UN2O4SO.75 H2O C 67.19, H 7.00, N 5.05 Found C 
67.19, H 6.91, N 4.96 




Example U75E 



13720 
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1 3725 Example 1 177 

N-[4-N-(2-CyclohexylethylVN-methytaminomethvl-2-f 

aminotetrahydrofuran-2-one 
The desired compound was prepared using the method of Example 403F starting 
with 4-(N-(2-cyclohexyiethyl)-N-methylaminomethyl)-2-(2-methylphenyl)benzoic acid, 
13730 prepared as in Example 608C, and a-amino-y-butyrolactone hydrobromide. 

lH (300MHz, CDCI3, 6) (rotamer) 7.91 (1H, t, J=9Hz), 7.41 (1H, bd, J=8HZ), 7.35- 
7.20 (4H, m), 7.19 (1H, d, J=2Hz), 5.72 (1H, m), 4,49 (1H, m), 4.33 (1H, bt, J=8Hz), 
4.17 (1H, m), 3.53 (2H, s), 2.62 (1H, m), 2.39 (2H, t, J=8Hz), 2.20 (3H, s), 2.15 (2.07) 
(3H, s), 1.80-1.50 (7H, m), 1.38 (2H, m), 1.30-1.10 (3H, m), 0.89 (2H, m). m/e (ESI) 
13735 4 47 (MH") Anal.calc. for C28H36N2O3*1.00 H2O C 72.07, H 8.21, N 6.00 Found C 
72.12, H 8.03, N 5.76 
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Lithium Salt 




C0 2 Me 



13745 

Example 11 78 A 
Dimethyl-(2-methvlphenylHerephthalate 
A mixture of dime thy liodoterephthalate (278 g, 0.87 mol), 2-methylphenylboronic 
acid (141 g, 1.04 mol) palladium (II) acetate (1.95 g, 0.0087 mol) and triphenylphosphine 
13750 (9. 1 g, 0.035 mol) in 2.2 L of toluene and 2.2 L of 2M sodium carbonate was degassed with 
nitrogen and heated to 80°C for 1.5 hours and cooled to ambient temperature. The layers 
were separated and the organic layer filtered through a plug of silica gel (600g) pre wetted 
with methyl t-butylether (MTBE, 1.2 L). The frit was washed with 5 L of MTBE. The 
mixture was then concentrated to provide 237 g (96%) of the title compound. NMR 
13755 (CDCI3) 5 8.09, dd, 1H; 8.02, d, 1H; 7.95, d, 1H; 7.20 - 7.34, m, 3H; 7.10, bd, 1H; 
3.96, s, 3H; 3.64, s, 3H; 2.08, s, 3H. MS (DCI/NH3) 302 (M + NH4) + . 




C0 2 Me 



Example 1178B 

13760 2-(2-methylphenyD-4-carboxybenzoic acid, methyl ester 

A solution of example 1178 A (194 g, 0.68 mol) in 2: 1 THF/methanol (-0.3M) was 
cooled to 0°C and lithium hydroxide (0.38 L of a 2.2 M aqueous solution, 0.82 mol) was 
added such that the reaction temperature remained below 10°C. The cooling bath was 
removed and the mixture allowed to warm to 1 1°C overnight and then warmed to ~ 20°C over 

13765 4 hours. The mixture was concentrated to a volume of - 1.2 L and then diluted to 5.6 L with 
water. The mixture was extracted with hexanes and the aqueous layer filtered through celite 
(-200 g) and the celite pad washed with water. The mixture was diluted with ethyl acetate (6 
L) and the pH of the aqueous phase adjusted to 5.5 by the addition of 3M aqueous HC1 (~ 
250 mL). The organic phase was removed and concentrated to provide 17 1 g (93%) of the 
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13770 title compound. The material was - 87% pure. An analytical sample was obtained by 

recrystallization from aqueous ethanol. l H NMR (CDCI3) 8 8.14, dd, 1H; 8.03, d, 1H; 
, 8.01, d, 1H; 7.28 - 7.42, m, 3H; 7.09, bd, 1H; 3.64, s, 3H; 2.08, s, 3H. MS (DCI/NH3): 
271 (MH) + ; 288 (M + NH4)+. 



13775 




,C 0 2 Me 

HO, 



Example 1 178C 
4-hydroxvmethvl-2-( r 2-methvlphenvnbenzoic. methvl ester 
A solution of example 1 178B (4.67g, 17.3 mmol) in 35 mL of THF was cooled in an 
13780 ice bath and treated with borane (O.88M in THF, 39 mL, 34.6 mmol) such that the internal 
temperature remained below 10°C. The cooling bath was removed and the solution stirred 
for 3 hours and then cooled in an ice bath. The reaction was quenched by the careful 
addition of 8 mL of water (vigorous evolution of hydrogen gas) keeping the temperature 
below 10°C. An additional 8 mL of water was added and the mixture partitioned between 
13785 ethyl acetate and 2N sodium hydroxide. The layers were separated and the organic layer was 
extracted with water, dried, filtered and concentrated. The residue was purified by column 
chromatography on silica gel to provide 3.90 g (88%) of the title compound. l H NMR 
(CDCI3) 5 7.98, d, 1H; 743, dd, 1H; 7.16 - 7.28, m, 4H; 7.07, bd, 1H; 4.77, s, 2H; 3.62, 
s, 3H; 2.05, s, 3H; 1.78, bs, 1H. MS (DCI/NH3): 257 (MH) + ; 274 (M + NH4)+ 

13790 



C0 2 Me 



Example 1178D 
4-bromomethvl-2-(2-methvlphenvr>benzoic. methvl ester 
A solution of 36 g (140 mmol) of example 1 178C and 13.4 g (154 mmol) lithium 
13795 bromide in DMF (150 mL) was chilled in an ice-water bath, then 40.3 g (14.0 mL, 149 
mmol) phosphorous tribromide was added, followed by more DMF (50 mL). After 15 
minutes the reaction was partitioned between water (1200 mL) and Et20 (600 mL). The 
aqueous layer was extracted with Et20 (2 x 150 mL), then the combined Et20 layers were 
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washed with brine, and dried over Na2S04. After filtration and concentration, recovered 
13800 44.5 g (97.5%) slightly cloudy, almost colorless oil that was 2% DMF by weight 

(determined by NMR). 1h NMR (CDCI3) 5 7.84 (d, 1H), 7.44 (dd, 1H), 7.24 (m. 4H), 
7.07 (br d, 1H), 4.50 (s, 2H), 3.62 (s, 3H). 2.07 (s, 3H). MS (DCI/NH3) 336/338 
(M+H+NH3) + . 



13805 




Example 1178E 
N-butyl-N-2-cvclohexvlacetamide 
2-Cyclohexylacetic acid (42.66 g, 0.30 mol) was dissolved in 85 mL of thionyl 
chloride and the mixture heated to reflux for 2 hours. After cooling to room temperature, the 

13810 yellow solution was concentrated. Toluene was added and the solution was concentrated 
again and the acid chloride used directly. The acid chloride was diluted with 100 mL of 
methylene chloride and this solution added to a biphasic mixture of butylamine (60 mL, 0.60 
mol) in 100 mL of methylene chloride and 2M aqueous potassium carbonate (150 mL) and 
the mixture was stirred overnight at ambient temperature. An additional 30 mL of butylamine 

13815 was added and stirring continued for 2 hours and then the mixture was poured into a 

separatory funnel. The layers were separated arjd the aqueous phase was extracted with 1 
portion of methylene chloride and the combined organic extracts were dried, filtered and 
concentrated to an off white solid. This material was suspended in 400 mL of 1: 1 
ether/hexanes and filtered. The solid was washed with 2 additional portions of 1: 1 

13820 ether/hexanes. The filtrates were extracted with 3 portions of aqueous HC1, dried, filtered 

and concentrated to a volume of ~ 200 mL. The solid that formed was collecterd by filtration 
and combined with the previous solid material and dried under vacuum to give the tide 
compound (49.50 g, 88%). *H nmr (300 MHz., CDC1 3 ): 5 5.35, bs, 1H; 3.24, q, 2H; 
2.02, d, 2H; 1.70, bm, 6H; 1.47, m, 2H; envelope 1.06 - 1.42, 5H; 0.91, m, 5H. MS 

13825 (DCI-NH3): 198 (MH+); 215 (M+NH4+). 
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Fxam ple 1178F 
N-hnfYl-N-2-cvclohexvlethvlamine 

13830 A stirred suspension of lithium aluminum hydride (23.74 g, 0.63 mol) in THF (400 

mL) was cooled in an ice bath and treated with a solution of example 1 178E (49.50 g, 0.26 
mol) in THF (300 mL). The ice bath was removed and the mixture heated to gentle reflux 
for 20 hours. The solution was cooled in an ice bath and quenched by the careful addition of 
24 mL of water in 100 mL of THF, followed by 24 mL of 15% aqueous sodium hydroxide, 

1 3835 followed by an additional 72 mL of water. The thick slurry was vigorously stirred for 1 5 
minutes at which time 600 mL of methylene chloride and excess sodium sulfate were 
sequentially added. The mixture was stirred for 1 hour and then filtered through celite. The 
celite pad was washed well with methylene chloride and the filtrate concentrated to give the * 
title compound (47.80 g, 100%) which was sufficiently pure for the next step. H nmr (300 

13840 MHz., CDC1 3 ): 5 2.61, m, 4H; 1.69, m, 5H; envelope 1.05 - 1.53, 1 1H; 0.91, m, 5H. 
MS (DCI-NH3): 184 (MH + ). 




Example 1 178G 

13845 4-f^f-2-cvclohexvlethvlVA^-butvlaminomethvlV2-f2-methvlph envnbenzoic acid, methyl 

ester 

A solution of example 1 178D (22.2 g, 0.070mol) and diisopropylethylamine (15.7 
mL, 0^090 mol) in 100 mL of acetonitrile was treated with N-butyl-N-2- 
cyclohexylethylamine (15.3 g, 0.084 mol). The cloudy mixture was stirred for two hours 

13850 and then briefly warmed to ~45°C. After cooling to ambient temperature, the mixture was 

concentrated to remove the acetonitrile and then diluted with 400 mL of water. The pH of the 
mixture was brought to >10 with solid potassium phosphate and extracted with 3 portions of 
ethyl ether. The combined ether extracts were extracted with 1 portion of water and two 
portions of brine, dried, filtered and concentrated. The residue obtained (34.4 g, 1 17%) was 

13855 used directly. An analytical sample was obtained by column chromatography on silica gel 
(3% ethyl acetate/hexanes) to provide pure material H nmr (300 MHz., CDCI3): 8 7.92, 
d, 1H; 7.48, dd, 1H; 7.16 - 7.28, m, 4H; 7.07, bd, 1H; 3.62, s, 3H; 3.57, s, 2H; 2.41, 
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quartet, 4H; 2.06, s, 3H; 1.62, bm, 5H; envelope 1.05 - 1.48, 10H; 0.85, bm, 5H. MS 
(ESI+): 422 (MH+): (ESI-): 420 (M-H). 

13860 




Example 1178H 

AM4-fA^2-cyclohexvlethylVAr-buW^^ acid 
A solution of 1 178G (34.35 g, 0.081 mol) in 210 mL of ethanol was treated with 

13865 aqueous sodium hydroxide (4N, 70 mL, 0.28 mol) and the mixture heated to reflux until 
judged complete by tic analysis. After cooling to room temperature, the mixture was 
concentrated to remove the ethanol. The resulting solid was partially dissolved by adding 
water and the mixture extracted with ethyl ether. The ether layer was then washed with water 
and then with 1M aqueous phosphoric acid which resulted in an oily precipitate. The 

13870 precipitate was dissolved by extracting with 3 portions of ethyl acetate and the combined 

ethyl acetate layer were washed with water, 0.5M aqueous phosphoric acid, brine and then 
dried, filtered and concentrated to give 24.5 g, (86% yield for the two steps) as a cream 
colored solid. *H nmr (300 MHz., CD 3 OD): 5 7.96, d, 1H; 7.64, dd, 1H; 7.37, d, 1H; 
7.22, m, 2H; 7.18, m, 1H; 7.07, d, 1H; 4.41, bs, 2H; 3.12, m, 4H; 2.10, s, 3H; 1.18, bm, 

13875 9H; 1.37, sextet, 2H; 1.23, m, 3H; 0.96, t, 3H; 0.94, m, 2H. MS (ESI+): 408 (MH+): 
(ESI-): 406 (M-H). 




Example 1 1781 

13880 W-r4-(N-Butyl-N-(2-cyclohex^ 

methyl ester 

Partitioned 13.2 g (66.1 mmol) L-methionine methyl ester, hydrochloride salt 
between saturated aqueous NaHC03 (80 mL) and CH2CI2 (75 mL). Added the organic 
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layer to the following solution: 24.5 g (60.2 mmol) acid from Example 1 178H, 10.0 g 
13885 (65.3 mmol) HOBT»H20, and 12.6 g (65.7 mmol) EDOHC1 in DMF (150 mL). After 
stirring at RT overnight partitioned the reaction between saturated aqueous NaHC03 (500 
mL) and EtOAc (1200 mL). The organic layer was washed with water and brine, then dried 
over Na2S04. After filtration and concentration, recovered 30 g orange oil that was 
purified by chromatography using hex/EtOAc 3/1. Recovered 22.9 g (69%) of the title 
13890 compound. l H NMR (CDCI3) 8 7.90 (m, 1H), 7.40 (d, 1H), 7.30, 7.20, 7.16 (all m, 

total 5H), 5.88 (br d, 1H), 4.62 (m, 1H), 3.66 (s, 3H), 3.57 (s, 2H), 2.41 (m, 4H), 2.18, 
2.13, 2.04 (s, m, m, total 9H), 1.85 (m, 1H), 1.62 (m, 5H), 1.50-1.10 (envelope, 10H), 
0.87 (m, 5H). MS (APCI) 553 (M+H)t. 




Example 1 178 J 

A/-r4-W-( , -2-cvclohexvlethvlV/V-butvlaminomethvlV2-(2-methvlphenvl') hen7.ovnmethionine. 

Lithium Salt 

A solution of example 1 1781 (22.9 g, 0.041 mol), in 200 mL of 3: 1 THF methanol 
1 3900 was cooled in an ice bath and then tretaed with aqueous lithium hydroxide ( 1M, 83 mL, 

0.083 mol) dropwise. The ice bath was removed and the mixture was stirred for 20 hours. 
The solution was concentrated to remove the organics and the resulting thick slurry diluted 
with water until a clear solution resulted (-1.2 L). The pH of the solution was carefully 
adjusted to pH~5 with 1M aqueous phosphoric acid and stirred for 1 hour. The solid was 
1 3905 collected by filtration and dried under vacuum over phosphorous pentoxide to provide 1 9.93 
g of a cream colored solid. This material was dissolved in 200 mL of THF and treated with 
a solution of 1.55 g (0.037 mol) of lithium hydroxide in 75 mL of water. The mixture was 
stirred for 15 minutes and the THF removed under vacuum on a rotary evaporator. The 
mixture was diluted with 500 mL of water and lyophilized to give 20. 10 g (89% overall) of 
13910 the title compound. l H nmr (300 MHz., CD 3 OD): 8 7.64, m, 1H; 7.41, d, 1H; 7.05 - 

7.32, m, 5H; 4.25, m, 1H; 3.69, s, 2H; 2.52, m, 4H; 2.51, s, 1.5H (1/2 o-tolyl); 2.06, s, 
1.5 H (1/2 o-tolyl); 1.98, s, 3H; 1.97, m, 1H; 1.73, m, 2H; 1.64, bm, 6H; envelope 1.04 - 
1.56, 10H; 0.90, m, 5H. MS (ESI+): 539 (MH+): (ESI-): 537 (M-H). Calc'd for 
C 3 2H4 5 N 2 O3SLM).60 H 2 0; C 69.19; H 8.38; N 5.04; Found: C 69.25; H 8.50; N 4.99. 
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13915 




Example 1179 




13920 

Example 1179 

N-r4-N-Butvl-N-(2^ 

4-methvlphenylsulfonimide 
N-[4-(N-Butyl-N-(2-Cyclohexylethyl)aminomethyl)-2-(2- 

13925 methylphenyl)benzoyl]methionine (500 mg, 0,929 mmol), prepared as i nExample 1 178, p- 
toliienesulfonamide (429 mg, 2.51 mmol), 4-dimethylaminopyridine (57 mg, 0.465 mmol), 
and l-ethyl-3-(3-dimethylaminopropyl)carbodiimide (214 mg, 1.12 mmol) were dissolved 
in CH2CI2 (10 mL) at room temperature and stirred overnight. Reaction diluted with water 
and CHCI3 and layers separated. Aqueous layer extracted with CHCI3 (2x), and combined 

13930 extracts dried with Na2S04, filtered, and concentrated in vacuo. Residue purified by flash 
chromatography on silica gel eluting with 300: 1 EtO Ac/25: 1: 1 EtOAc, H2O, AcOH to 
afford the desired compound as a white solid (284 mg, 44%) Jh (300MHz, MeOD, 8) 
(rotamer) 7.73 (2H, d, J=9Hz), 7.62 (1H, d, J=8Hz), 7.48 (1H, bd, J=8Hz), 7.30-7.00 
(7H, m), 4.22 (1H, m), 4.02 (2H, bs), 2.81 (4H, m), 2.39 (3H, s), 2.21(2.03) (3H, bs), 

13935 1.90 (3H, s), 1.85-1.40 (13H, m), 1.40-1.10 (6H, m), 0.93 (5H, t, J=8Hz). m/e (ESI) 
690 (MH-) AnaLcalc. for C39H53N3O4S2I.25 H2O C 65.56, H 7.83, N 5.88 Found C 
65.41, H 7.52, N 5.61 
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Rxample 1180 




13945 



Example 1180A 
N-Butvl-N-f 1 -phenvltetrazol-5-vDamine 



13950 



13955 



5-Chloro-l-phenyl-lH-tetrazole (1.00 g, 5.54 mmol), butylamine (0.547 mL, 5.54 mmol), 

and diisopropylethylamine (1.48 mL, 8.31 mmol) were dissolved in DMF (5 mL), and 
stirred overnight at room temperature. Reaction diluted with EtOAc and washed with water 
and brine. Organic layer dried with Na2S04, filtered, and concentrated in vacuo. Residue 
purified by flash chromatography on silica gel eluting with 35% EtOAc/Hexanes to afford 
the desired product as a white solid (625 mg, 52%). m/e (DCI) 218 (MH+) 



Example 11 80B 

4-N-Butvl-N-( 1 -phenvltetrazol-5-vnaminomethvl-2-f 2-methvlphenvnbenzo ic acid methvl 




ester 
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The desired compound was prepared according to the method of Example 1 174B 
starting with 4-bromomethyl-2-(2-methylphenyl)benzoic acid methyl ester, prepared as in 
Example 1 178A-D, and the compound from Example 1 1 80A. 

13960 




OH 



Example 11 80C 

4-N-Butvl-N-ri-phenvltetrazol-5-vnaminomethvl-2-f2-methv lphenvnbenzoicacid 
The desired acid was prepared using the method described in Example 403E starting 
1 3965 with the product fro mExample 1180B. m/e (ESI) 440 (MH") 




Example 1180D 
N-r4-N-Butvl-N-n-phenvltetrazol-5-vnaminomethvl-2-f2- 
13970 methvlphenvnhenzovllmethionine methvl ester 

The desired compound was prepared using the method described in Example 403F 
starting with the product fro mExample 1 180C. m/e (ESI) 587 (MH+) 
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13975 Example 1 180E 

N44-N-Butyl-N-('l-phenyltetrazol-5-ynaminomethyl-2-(2- 
methylphen vllbenzovll methionine 
The desired compound was prepared according to the method o fExample 4031 
starting with the compound froHiExampJe 1 180D. l H (300MHz, CDCI3, 5) 7.93 (1H, m), 
13980 7.60-7.40 (5H, m), 7.40-7.10 (5H, m), 7.03 (1H, d, J=2Hz), 5.89 (1H, m), 4.55 (1H, 

m), 4.52 (2H, s), 3.11 (2H, bt, J=8Hz), 2.20-2.00 (8H, m), 1.90 (1H, m), 1.56 (1H, m), 
1.43 (2H, m), 1.06 (2H, m), 0.74 (3H, t, J=8Hz). m/e (ESI) 571 (MH+) Anal.calc. for 
C31H36N6O3S C 65.01, H 6.34, N 14.67 Found C 64.77, H 6.33, N 14.70 



13985 




13990 Example 1181 A 

N-t-B uty 1-N-f 2-cvclohexylethy famine 
The desired amine was prepared using the method described in Example 1 171 A 
starting with cyclohexylacetic acid and t-butylamine. m/e (DCI/NH3) 184 (MH + ) 
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OMe 



Example 118 IB 

4-fN4-Butyl-N-(2-cyclohex^ acid methyl 



ester 



14000 



The desired compound was prepared using the method described in Example 1 178G 
starting with N-t-butyl-N-(2-cyclohexylethyl)amine, prepared as in Example 1 181 A, and 4- 
bromomethyl-2-(2-methylphenyl)benzoic acid methyl ester, prepared as in Example 1 178A- 
D. m/e (ESI) 422 (MH+) 




14005 > Example 1181C 

4-(N-t-Butyl-N-(2-cvclohexylethy^ acid 
The desired acid was prepared using the method described in Example 403E starting 
with the compound prepared in Example 1 18 IB. 



14010 




SMe 



C0 2 Me 



14015 



Example 118 ID 

N-r4-N-t-Butyl-N-(2-cyclohexyleth^ 

methyl ester 

The desired product was prepared using the method described i nExample 403F 
starting with the compound prepared in Example 1 181C. m/e (ESI) 553 (MH + ) 
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SMe 



C0 2 H 



Example 1181E 
N-14-N-t-Butyl-N-(2-cyclohexylethynaminomem^ 

1 4020 The desired compound was prepared according to the method o fExample 4031 

starting with compound prepared in Example 1 181D.!H (300MHz, CDCI3, 8) 7.78 (1H, 
m), 7.67 (1H, m), 7.40-7.00 (5H, m), 6.21 (1H, m), 4.38 (1H, m), 4.13 (2H, m), 2.93 
(2H, m), 2.20-2.00 (7H, m), 2.00 (3H, s), 1.60 (4H, m), 1.43 (12H, bs), 1.40-0.90 (4H, 
m), 0.75 (2H, m). m/e (ESI) 537 (MH+) Anal.calc. for C32H46N2O3SOJ5 H2O C 

14025 69.59, H 8.67, N 5.07 Found C 69.78, H 8.65, N 4.89 




Example 1182 



14030 



Boc-NhL 



OH 



r 



SMe 



C0 2 H 



14035 



Example 1 182A 
(2S)-t-Butoxycarbonylarninopentan-l-ol 
The desired product was prepared using the methods described in Example 1 183 A 
starting with L-norvaline. 



Boc-NK 



r 
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Example 1182B 
(2S Vt-Buto* vcarbonvlamino- 1 -ethy lthiopentane 
The desired product was prepared using the methods described in Example 403B 
and 403C starting with the compound prepared in Example 1 182 A. 



HCINH 2 > 



s 

r 



14045 



Example 1182C 
( 2RVAminopentane hydrochloride salt 
The desired product was prepared using the methods described in Example 1 183C 
starting with the compound prepared in Example 1 182B. 



a. 




s 

r 



14050 



14055 



Example 1 182D 
N-(2-CyclohexylethvlVN-(pent-2-yDarnine 
The desired amine was prepared using the method described in Example 1 171 A, 
except triethylamine was added, starting with cyclohexylacetic acid and the compound 
frornExampJe. 1 182C. m/e (DCI) 198 (MH+) 



SMe 




14060 



C0 2 Me 



Example 11 82E 
N-r4-N-f2-Cvclohexvlethvn-N-fpent-2-vnaminomethvl-2-(2- 
methylphenynbenzoyllmethionine methyl ester 
The desired product was prepared using the method described in Example 403H 
starting with the compound prepared in Example 1 182D and N-[4-formyl-2-(2- 
methylphenyl)benzoyl] methionine methyl ester, prepared as in Example 403G. m/e (ESI) 
567 (MH+) 
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Example 11 82F 
N-r4-N-f2-Cycloh&xvlethvlVN-rpent-2-vnaminomethvl-2-(2- 
methylphenvnbenzovllmethionine 
The desired compound was prepared according to the method o fExample 4031 
14070 starting with the compound prepared in Example 1 182E. 1 H (300MHz, CDCI3, 5) 7.74 
(1H, m), 7.62 (1H, m), 7.40-7.00 (5H, m), 6.46 (1H, m), 4.37 (1H, m), 3.94 (2H, m), 
3.37 (1H, m), 2.90 (2H, m), 2.20-1.80 (8H, m), 1.80-1.60 (6H, m), 1.55-L25 (6H, m), 
i. 25- 1.00 (8H, m), 0.91 (3H, t, J=8Hz), 0.82 (2H, m). m/e (ESI) 551 (MH') AnaLcalc. 
for C33H48N2O3S-0.50 H2O C 70.55, H 8.79, N 4.99 Found C 70.55, H 8.71, N 4.87 

14075 




Example 11 83 A 
(2RVt-Butoxycarbonylaminopentan-l-ol 
To a stirred solution at ambient temperature of D-norvaline (5.00 g, 42.7 mmol) in 
THF (100 mL) was added an aqueous 4N NaOH solution (21 mL, 84 mmol), di-t-butyl 
14085 dicarbonate (1 1.2 g t 51.2 mmol), and tetrabutylammonium bromide ( 1 .0 g). Two-phase 
solution stirred overnight at ambient temperature. Reaction neutralized with aqueous 3N 
HC1 to pH 6 and extracted with CHCI3 (3x). Extracts dried with Na2S04, filtered, and 
concentrated in vacuo to produce a colorless oil. To a stirred solution at 0°C under N2 of the 
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crude residue in anhydrous THF (80 mL) was added dropwise via addition funnel a 1.0M 
14090 borane-THF complex ( 100 mL, 100 mmol) in THF. After stirring overnight at ambient 

temperature, reaction cooled back to 0°C and quenched with an aqueous 4N NaOH solution 
(50 mL). Mixture stirred one hour at ambient temperature, and then, extracted with CH2CI2 
(3x). Extracts dried with Na2S04, filtered, and concentrated in vacuo. Residue purified by 
flash chromatography on silica gel eluting with 30% EtOAc/Hexanes to afford the alcohol as 
14095 a pale yellow oil (3.87 g, 45%). m/e (DCI) 204 (MH+) 




Example 1183B 
( 2R Vt-Butoxw.arhonvlam ino- 1 -ethvlthiopentane 
The desired product was prepared using the methods described inExample 403B and 
403C starting with the compound prepared inExample 1 183 A. m/e (DCI) 248 (MH+) 




Exam ple 1183C 

14105 r2SVAminop entane hydrochloride salt 

To a stirred solution at ambient temperature of (2R)-t-butoxycarbonylamino- 1 - 
ethylthiopentane (655 mg, 2.65 mmol), prepared as in Example 1 183B, in EtOH (5 mL) 
was added a 50% slurry of Raney Nickel (2.65 g) in water. Mixture stirred vigorously at 
80°C for 2 days. Reaction filtered through celite, and celite and catalyst washed with EtOAc. 

141 10 Filtrate concentrated in vacuo to produce a colorless liquid. Residue taken up in a solution of 
4N HC1 in dioxane (5 mL), and reaction stirred overnight at ambient temperature. Ether 
added until a solid precipitated. Solid filtered off, washed with ether, and dried to produce 
the desired compound as a white solid (167 mg, 59%). 




Example U83D 
N-(2-CvclohftxvlethvlVN-r pent-2-vnamine 
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The desired amine was prepared using the method described in Example 1 171 A, 
except triethylamine was added, starting with cyclohexylacetic acid and the compound 
14120 fromExamEie 1 183C *H NMR (CDCI3. 300 MHz) 5 2.70-2.50 (m, 4H), 1.80-1.60 (m, 
6H), 1.50-1.00 (m, 8H), 1.04 (d, 3H, J=8Hz), 1.00-0.80 (m, 5H) 




OMe 



Example 1183E 

14125 N-r4-N-(2-C vclohexvlethvlVN^ acid 

methyl ester 

The desired compound was prepared using the method described in Example 1 178G 
starting with N-(2-cyclohexylethyl)-N-(l-methylbutyl)amine, prepared as in Example 
1 183D, and 4-bromomethyl-2-(2-methylphenyl)benzoic acid methyl ester, prepared as 
14130 in Example 1 178A-D. m/e (ESI) 436 (MH+) 




Example 1183F 

N-r4-N-f2-CvclohexvlethvlVN^ 
14135 The desired acid was prepared using the method described in Example 403E starting 

with the compound prepared in Example 1 183E. 
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Example 1183G 

14140 N-f4-N-f2-Cyclohexv)ethyn-N-fDent-2-vl')aminomethvl-2-(2- 

methylphenynbenzovllmethionine methvl ester 
The desired product was prepared using the method described i nExample 403F 
starting with the compound prepared in Example 1 183F. m/e (ESI) 567 (MH+) 



SMe 



C0 2 H 



14145 

Example 1183H 

N-r4-N-f2-Cvclohexvlethvn-N-(pent-2-vnaminomethvl-2-(2- 

methylphenynbenzovllmethionine 

The desired compound was prepared according to the method o fExample 4031 

14150 starting with the compound fro mExample 1 183G. *H (300MHz, CDCI3, 5) 7.69 (2H, m), 

7.40-7.00 (5H, m), 6.46 (1H, m), 4.38 (1H, m), 4.05 (2H, m), 3.41 (1H, m), 2.90 (2H, 

m), 2.20-1.75 (9H, m), 1.75-1.50 (7H, m), 1.50-1.00 (12H, m), 0.90 (5H, m). m/e 

(ESI) 551 (MH-) Anal.calc. for C33H48N2O3S O.5O H2O C 70.55, H 8.79, N 4.99 

Found C 70.65, H 8.63, N 4.93 

14155 
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N-Propoxvphthalimide 
The desired product was prepared using the method described in Example 1 176 A 
starting with N-hydoxyphthalimide and 1-propanol. m/e (DCI) 223 (MH+NH3+) 

14165 

Example 1184B 
O-Propyl-2-cvclohexvlacetaIdoxime 
The desired product was prepared using the method described in Example 1 176B 
14 1 70 starting with the compound from Example 1184 A and cyclohexylacetaldehyde. 




Example 11 84C 
N"r2-CyclohexylethylVN-propyloxvamine 
14175 The desired product was prepared using the method described in Example 1 176C 

starting with the compound from Example 1 184B. m/e (DCI) 186 (MH + ) 




SMe 



C0 2 Me 



Example 1184D 

14180 N-r4-N--f2-CvclohexvlethvlVN-propvloxvaminomethvl-2-(2- 

methylphenyl)benzoyl1methionine methyl ester 
The desired product was prepared using the method described in Example 403H 
starting with the compound from Example 1 184C and N-[4-Formyl-2-(2- 
methylphenyl)benzoyl]methionine methyl ester, prepared as in Example 403G. m/e (ESI) 
14185 553 (MH-) 



-642- 



WO 98/50029 



PCT/US98/09296 




Exam ple 1184E 
N-f4-N--(2-CvclohexylethylVN-propvloxvaminomethyl-2-(2- 
14190 methylphenvltoenzovll methionine lithium salt 

The desired compound was prepared according to the method of Example 4031 
starting with th compound from Example 1 184D. l H (300MHz, DMSO-d6, 8) 7.53 (1H, 
d, J=9Hz), 7.38 (1H, dd, J=7&2Hz), 7.30-7.00 (5H, m), 6.92 (1H, m), 3.82 (2H, bs), 
3.71 (1H, m), 3.41 (2H, m), 2.67 (2H, bt, J=8Hz), 2.25-1.95 (5H, m), 1.91 (3H, s), 
14195 1.90-1.50 (7H, m), 1.37 (5H, m), 1.15 (3H, m), 0.86 (2H, m), 0.76 (3H, t, J=8Hz). m/e 
(ESI) 539 (MH-) Anal.calc. for C31H43UN2O4SO.5O H2O C 67.00, H 7.98, N 5.04 
Found C 66.82, H 7.75, N 4.92 



14200 




Example 1185 



o 

Example 11 85 A 

14205 A^-Cyclohexylmethoxyphthalimide 

The desired product was prepared using the method described in Example 1 176A 
starting with N-hydoxyphthalimide and cyclohexylmethanol. 
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14210 Example 1185B 

AlfCvclohexvlmeth^^ acid methyl ester 

The desired product was prepared using the method described in Example 1 176B 
starting with the compound from Example 1 185 A and W-[4-Formyl-2-(2- 
methylphenyl)benzoic acid methyl ester, prepared using the method of Example 403G and 
14215 starting with the alcohol prepared in Example 1 1 78C. 




OMe 



Example 1185C 

M(Cvclohexylmethvloxv^aminomethyl-2-(2-methylphenvnbenzoic acid methyl ester 
14220 The desired product was prepared using the method described in Example 1 176C 

starting with the compound in Example 1 185B. m/e (ESI) 368 (MH+) 




OMe 



Example 1185D 

14225 Air4-Al-Butvl-AMcvclohe 

methyl ester 

The desired product was prepared using the method described in Example' 1 176D 
starting with the compound in Example 1 185C. m/e (ESI) 424 (MH + ) 
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14230 

Example 11 85E 

^-f4-A^--Butvl-Af-(cvclohexvlmethvloxv>aminomethvl-2-(2-methvlphenvnb enzoicacid 
The desired product was prepared using the method described in Example 403E 
starting with the compound in Example 1 185D. 

14235 

" SMe 



C0 2 Me 



Example 1185F 
A^-[4-N-Butyl-A/-(cyclohexylmethyloxy , )aminomethyl-2-(2- 
methylphenyDbenzoyllmethionine methyl ester 
14240 The desired product was prepared using the method described in Example 403F 

starting with the compound in Example 1 185E. m/e (ESI) 555 (MH + ) 



SMe 





C0 2 "Li + 



Example 1185G 

14245 A^-r4-A^--Butyl-A^-('cyclohexylmethyloxy'>aminomethyl-2-f2- 

methylphenynbenzovnm ethionine lithium salt 
The desired compound was prepared according to the method of Example 4031 
starting wiyh the compound in Example 1 ISSF. 1 !! (300MHz, DMSO-d6, 8) 7.51 (1H, d, 
J=9Hz), 7.37 (1H, bd), 7.30-7.05 (5H, m), 6.94 (1H, m), 3.82 (2H, bs), 3.68 (1H, m), 
14250 3.25 (2H, m), 2.64 (2H, t, J=8Hz), 2.25-1.95 (5H, m), 1.93 (3H, s), 1.90-1.40 (9H, m), 
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1.31 (3H, m), 1.06 (3H, m), 0.85 (3H, t, J=8Hz), 0.73 (2H, m). m/e (ESI) 539 (MH") 
Anal.calc. for C3iH43LiN2O4S-2.00 H2O C 63.90, H 8.13, N 4.81 Found C 63.63, H 
7.68, N 4.62 

14255 




14260 Example 1187A 

N-(2-CyclohexylethvlVN-propanesulfonylamine 
The desired product was prepared using the method described in Example 1 174 A 
starting with cyclohexylethylamine and 1 -propanesulfonyl chloride. 




Example 1187B 

4-('N-r2-Cvclohexylethyn-N-propanesulfonvlaminomethvn-2-(2-methvlphenvnbenzoicacid 

methyl ester 

The desired product was prepared using the method described in Example 1 174B 
14270 starting with N-(2-cyclohexylethyl)-N-propanesulfonylamine, prepared as in Example 
1 187 A, and 4-bromomethyl-2-(2-methylphenyl)benzoic acid methyl ester, prepared as 
in Example 1 178A-D. m/e (ESI) 472 (MH+) 
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14275 Exam ple 1 187C 

44N-(2-CvclohexvlethvlVN-propanesulfQnylaniinomethvl)-2-f2-me acid 
The desired acid was prepared using the method described in Example 403E starting 
with the product from Example 1 187B. 




Example 1187D 

N-f4.N-(2-CyclohexylethylVN-propanesulfonylaminomethyl-2-(2 
methylphenyPbenzoyllmethionine methyl ester 
The desired compound was prepared using the method described in Example 403F 
14285 starting with the product from Example 1 187C. m/e (ESI) 601 (MH") 




Example 1187E 

N-r4-N-f2-Cyclohexvlethyn-N-propanesulfonylaminomethvN2-f2- 
14290 methylphenynbenzovllmethionine 

The desired compound was prepared according to the method o fExample 4031 
starting with the compound prepared i nExample 1 187D.!H (300MHz, CDCI3, 8) 8.00 
(1H, dd, J=8&7Hz), 7.43 (1H, dd, J=7&2Hz), 7.40-7.10 (5H, m), 5.90 (1H, m), 4.58 
(1H, m), 4.42 (2H, s), 3.20 (2H, m), 2.94 (2H, m), 2.20-2.00 (7H, m), 2.00- L80 (4H, 
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14295 m), 1.60 (6H, m), 1.38 (2H, m), 1.15 (4H, m) t 1.05 (3H, t, J=8Hz), 0.86 (2H, m). m/e 
(ESI) 587 (MH-) AnaUalc. for C31H44N2O5S2 O.25 H2O C 62.75, H 7.56, N 4.72 
Found C 62.75, H 7.56, N 4.49 



14300 




Example 11 88 A 

14305 N-rBromomethvl-2-(2-methylphenynbenzovl1methioiiine methyl ester 

To a stirred solution at -10°C under N2 of N-[4-hydroxymethyl-2-(2- 
methylphenyl)benzoyl]methionine methyl ester (200 mg, 0.517 mmol ), prepared as in 
Example 403F, and carbon tetrabromide (189 mg, 0.568 mmol) in CH2CI2 (5 mL) was 
added triphenylphosphine (163 mg, 0.620 mmol). Reaction stirred one hour at -10°C, and 

14310 then, solvents concentrated in vacuo to produce a colorless glass. The residue could not be 
stored, and so, was used directly in the reaction in Example 1 188B. 




Example 1188B 

14315 N-f4-N-(3-ChloropropanesulfonylVN-(2-cvclohexvlethynaminomethvl-2-f2- 

methylphenyDbenzoyllmethionine methyl ester 
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The desired compound was prepared using the method described in Example 1 174B 
(except reaction run at -40°C) starting with the product from Example 1 188 A and N-(3- 
chloropropanesulfonyl)-N-(2-cyclohexylethyl)amine, prepared as in Example 1 189 A using 
14320 the method described in Example 1 174A. m/e (ESI) 635 (MH") 




Example 1188C 

N-[4-N-f3-Chloropropanesulfonyl)-N-(2-cvclohexylethynaininomethyl-2-(2- 
methylphenyDbenzovllmethionine 

The desired compound was prepared according to the method o fExample 4031 
starting with the compound fro mExample 1 188B. l H (300MHz, CDCI3, 8) 8.01 (1H, bt, 
J=8Hz), 7.46 (1H, dd, J=7&2Hz), 7.40-7.10 (5H, m), 5.90 (1H, m), 4.59 (1H, m), 4.45 
(2H, s), 3.68 (2H, t, J=8Hz), 3.22 (2H, bt, J=7Hz), 3.12 (2H, t, J=8Hz), 2.31 (2H, m), 
2.20-2.05 (4H, m), 2.03 (3H, s), 1.92 (2H, m), 1.60 (6H, m), 1.40 (2H, m), 1.30-1.00 
(4H, m), 0.85 (2H, m). m/e (ESI) 621 (MH") Anal.calc. for C31H43CI1N2O5S2 O.5O 
H2O C 58.89, H 7.01, N 4.43 Found C 58.96, H 7.04, N 4.40 




14335 Example 1189 




Example 11 89 A 
N-(3-Chloropropanesulfonyl)-N-f2-cyclohexylethynamine 



14325 



14330 
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14340 The desired compound was prepared using the method described in Example 1 174A 

starting with cyclohexylethylamine and 3-chloropropanesulfonyl chloride. 




OMe 



Example 11 89B 

14345 4-N-Q-ChloropropanesulfonylVN-(2-cvcloh^ 

methylphenynbenzoic acid methyl ester 
The desired product was prepared using the method described in Example 1 174B 
starting with the compound fro mExample 1 189 A and 4-bromomethyl-2-(2- 
methylphenyl)benzoic acid methyl ester, prepared as in Example 1 178A-D. m/e (ESI) 506 
14350 (MH+) 




OH 



Example 1189C 

N44-N-f2-CyclohexylethvlVN-G-ethoxvpropanesulfonynaminomethyl-2-(2- 
14355 methylphenvnbenzoic acid 

The acid was prepared using the method described in Example 403E starting with 
the product from Example 1 189B. Chloride was displaced by ethoxide ion. 




14360 Example 1189D 



650- 



14365 



14370 
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N-r4-N-f2-Cvclnh px ylethvn-N-n-ethoxvoropanesulfoP Yl)aminomethvl-2-f2- 

rnethylphenyl)henzovnmethionine methyl ester 
The compound was prepared using the method described inExample 403F starting 
with the product from ExampIe 1 189C. m/e (ESI) 645 (MH") 




SMe 



14375 



N C0 2 - Li + 
H 2 



Exam ple 1 189E 

N-r4-N-r2-Cvclohexvlethvn-N-f3-ethoxvDropanesulfonv naminomethvl-2-(2- 
methvlphenynhenzovllm ethionine lithium salt 

The desired compound was prepared according to the method of Example 4031 
starting with the compound fromExjmpls 1 189D. l H (300MHz, DMSO-d6, 5) 7.54 (1H, 
d, J=8Hz), 7.41 (1H, dd, J=7&2Hz), 7.30-7.10 (5H, m), 6.97 (1H, d, J=7Hz), 4.42 (2H, 
bs), 3.68 (1H, m), 3.43 (2H, q, J=7Hz), 3.40 (2H, m), 3.16 (4H, m), 2.20-1.95 (5H, m), 
1.95 (3H, s), 1.90-1.65 (3H, m), 1.55 (6H, m), 1.27 (2H, m), 1.10 (7H, bt, J=8Hz), 
0.78 (2H, m). m/e (ESI) 631 (MH") Anal.calc. for C33H47LiN2O6S2-0.50 H2O C 
61.18, H 7.47, N 4.32 Found C 61.15, H 7.53, N 4.15 




14380 



Example 1190 



SMe 



CQ 2 H 




Example 1190A 

N-(2-Cyclohexvlethvl')-N-r3-trifluoromethylpropanesulfonyl > )amine 
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14385 



14390 



14395 



14400 



14405 



To a stirred solution at 0°C under N2 of 4,4,4-trifluoro-l-bromobutane (2.00 g, 
10.5 mmol) in anhydrous DMF (10 mL) was added dropwise a slurry of t-butanethiol 
sodium salt (1.29 g, 1 1.5 mmol) in anhydrous DMF (25 mL) such that the temperature was 
maintained below 5°C. Mixture stirred one hour at 0°C, and then, diluted with water and 
extracted with ether. Extracts dried with Na2S04, filtered, and concentrated in vacuo. 
Residue dissolved in 1:1 water/EtOH at 0°C, and to this was bubbled in chlorine gas for 45 
minutes. After the chlorine addition, N2 was bubbled into the black-green mixture until the 
green color disappeared (30 minutes). The mixture was made a more homogeneous solution 
by addition of CH2CI2, and to this was added carefully an aqueous 2M Na2C03 solution 
until mixture was basic (pH 10). Cyclohexylethylamine (1.14 g, 9.00 mmol) was added, 
and this two-phase solution was stirred at room temperature overnight. Reaction diluted 
with water and extracted with CHCI3 (2x). Extracts dried with Na2S04, filtered, and 
concentrated. Residue purified by flash chromatography on silica gel eluting with 20% 
EtOAc/Hexanes to afford the desired product as a light brown oil (1.02 g, 32%). m/e (DCI) 
319(MH+NH3+) 



Example 1 190B 

4-(N-(2-Cvclohexvlethvl VN-f3-trifluoromethvlpropanesulfonvnaminomethvn-2-(2- 
methylphenyDbenzoic acid methyl ester 
The desired product was prepared using the method described in Example 1 174B 
starting with N-(2-cyclohexylethyl)-N-(3-trifluoromethylpropanesulfonyl)amine, prepared 
as in Example 1 190A, and 4-bromomethyl-2-(2-methylphenyl)benzoic acid methyl ester, 
prepared as in Example 1 178 A-D. 




14410 
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Example 1 19QC 

4-rN42-CvclohftxylethylVN-n-trifluoromethylpropanesulfonvna minomethvlV2-(2- 

methylphenvDbenzoic acid 
The desired acid was prepared using the method described in Example 403 E starting 
with the product from Example 1 190B. m/e (ESI) 524 (MH") 




SMe 



COgMe 



Example 1 19QD 

N-r4-N-(2-Cvclohexvlethyl')-N-(3-trifluoromethvlpropanesulfonvnaminomethvl-2-(2- 
14420 methvlphenvn henzovllmethionine methvl ester 

The desired compound was prepared using the method described in Example 403F 
starting with the product fro mExample 1 190C. m/e (ESI) 669 (MH") 




SMe 



CQ 2 H 



14425 Example 1190E 

N-f4-N-('2-Cyclohexvlethvn-N-< , 3-trifluoromethylpropanesulfonvnamino methvl-2-(2- 

methylphenynbenzoyllmethionine 
The desired compound was prepared according to the method of Example 4031 
starting with the compound i nExample 1 190D. J H (300MHz, CDCI3, 5) (rotamer) 
14430 8.01(7.98) (1H, d, J=8Hz), 7.46 (1H, dd, J=7&2Hz), 7.40-7.10 (5H, m), 5.92 (1H, m), 
4.80 (1H, bs), 4.58 (1H, m), 4.45 (2H, s), 3.22 (2H, bt, J=7Hz), 3.03 (2H, t, J=8Hz), 
2.30 (2H, m), 2.20-2.00 (10H, m), 1.92 (1H, m), 1.62 (6H, m), 1.40 (2H, m), 1.30-1.00 
(4H, m), 0.87 (2H, m). m/e (ESI) 655 (MH") Anal.calc. for C32H43F3N2O5S2 C 58.52,. 
H 6.60, N 4.26 Found C 58.27, H 6.63, N 4.13 

14435 
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Example 1191 

14440 




OMe 



Example 1191 A 
4-Azidomethyl-2-(2-methylphenyDbenzoic acid methyl ester 
To a stirred mixture at 0°C under N2 of sodium azide (1.47 g, 22.6 mmol) in 
14445 anhydrous DMF (30 mL) was added a solution of 4-bromomethyl-2-(2- 

methylphenyl)benzoic acid methyl ester (6.00 g, 18.8 mmol), prepared as in Example 
1 178A-D, in anhydrous DMF (10 mL). Reaction stirred overnight at room temperature. 
Reaction diluted with EtOAc and washed with water and brine. Organic layer dried with 
Na2S04, filtered, and concentrated in vacuo. 

14450 




OMe 



Example 1191B 
4-Aminomethvl-2-f2-methylphenyl > ibenzoic acid methyl ester 
To a flask at ambient temperature under N2 containing 10% palladium on carbon 
1 4455 catalyst ( 1 .0 g) was added a solution of 4-azidomethyl-2-(2-methylpheny l)benzoic acid 

methyl ester (5.00 g, 17.8 mmol), prepared as in Example 1 191 A, in MeOH (75 mL). Two 
drops of cone. HC1 added, and reaction stirred vigorously overnight under an atmosphere of 
H2. Catalyst filtered off through celite and washed with MeOH. Filtrate concentrated in 
vacuo, and residue taken up in an aqueous 4N NaOH solution. Aqueous solution extracted 
14460 with CHCI3 (3x), and extracts dried with Na2S04, filtered, and concentrated in vacuo to 
afford the desired product (1.37 g, 30%). m/e (DCI) 256 (MH+) 
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Exam ple 1191C 

,4465 A-N-Butanesulfonvlminomp thyl-?.-r2-methvlphenvnben7,oicacid methyl ester 

The desired compound was prepared using the method described inExample 1 174A 
starting with 4-aminomethyl-2-(2-methylphenyl)benzoic acid methyl ester, prepared as in 
Example 1 19 IB, and butanesulfonyl chloride, m/e (ESI) 374 (MH") 

Br 

14470 

Exam ple 119 ID 
1 -Bromo-3-cvclohexvlpropane 
The desired compound was prepared according to the method of Example 1 178D 
starting with 3-cyclohexyl-l-propanol. *H (300MHz, CDCI3, 8) 3.40 (2H, t, J=8Hz), 
14475 1.85 (2H, m), 1.80-1.50 (6H, m), 1.40-1.10 (5H, m), 0.90 (2H, m). 
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Example 119 IE 

N-r4-N-rButanesulfonvn-N-r3-cvc1nhexvlprop vnaminomethvl-2-(2-methvlDhenvnbenzoic 
14480 arid methvl ester 

The desired compound was prepared using the method described inExample 1 174B 
starting with the compounds frornExjmple 1 191C andsxampje 1 191D. m/e (ESI) 500 
(MH+) 
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Exam ple 1191F 

N-f4-N-(ButanesulfonylVN-('3^yclohexylpropvnaminomethyl-2-f2-methylphenyl')benzoic 

acid 

The acid was prepared using the method described in Example 403E starting with 
14490 the compound from Example 1 19 IE. . 




Example 1 191G 

N-r4-N-(Butanesulfonyl'>-N-f3-cyclohexylpropyl')aminomethyl-2-(2- 
14495 methylphenyDbenzoyllmethionine methyl ester 

The compound was prepared using the method described in Example 403F starting 
with the compound frornExample 1 191F. m/e (ESI) 629 (MH-) 



SMe 




C0 2 'Li + 



14500 Example 1191H 

N-[4-N-(Butanesulfonyl')-N-(3-cyclohexylpropyl)aminomethyl-2-f2- 
methylphenyDbenzoyllmethionine lithium salt 
The desired compound was prepared according to the method o fExample 4031 
starting with the compound fromEjcampJe 1 ^lG^H (300MHz, DMSO-d6, 5) 7.54 (1H, 
14505 d, J=8Hz), 7.41 (1H, bd, J=7Hz), 7.30-7.05 (5H, m), 6.97 (1H, d, J=7Hz), 4.42 (2H, 

s), 3.68 (1H, m), 3.10 (4H, bt, J=7Hz), 2.20-1.95 (5H, m), 1.91 (3H, s), 1.90-1.45 (9H, 
m), 1.45-1.20 (4H, m), 1.20-0.90 (6H, m), 0.88 (3H, t, J=8Hz), 0.73 (2H, m). m/e 
(ESI) 615 (MH-) Anal.calc. for C33H47L1N2O5S2O.75 H2O C 62.29, H 7.68, N 4.40 
Found C 62.18, H 7.75, N 4.36 
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Example 1 193 
O 

Boc-N Hv JL oH 




Example 1 193A 
(2SVt-ButoxycarbQnvlamino-4-cvclohexvlbutanoic acid 
To a solution of Boc-homophenylalanine (3.00 g, 10.8 mmol) in CH2CI2 at room 
temperature was added a solution of 4N HC1 in dioxane (20 mL, 80 mmol), and mixture 
14520 stirred overnight. Solvents concentrated, and white powder that resulted was reduced under 
high pressure (4 atm. H2) using platinum/HCl. The white solid that resulted from the 
reduction was mixed with aqueous 4N NaOH (30 mL), water (30 mL), and THF (50 mL) at 
room temperature, and to this was added di-t-butyl dicarbonate (3.5 g, 16 mmol). Reaction 
heated at 70°C overnight. Reaction cooled to 0°C, and an aqueous solution of 3N HC1 added 
14525 until the pH reached 6. Product extracted out with CHCI3, and extracts dried with Na2S04, 
filtered, and concentrated in vacuo to produce a white solid (3.24 g, 106%). m/e (DCI) 286 
(MH+) 




14530 Example U93B 

r2SVt-Butoxycarbonvlamino-4-cyclohexvlbutan-l-ol 
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To a solution at -5°C under No of (2S)-t-butoxycarbonylamino-4- 
cyclohexylbutanoic acid (3.24 g, 10.8 mmol), prepared as in Example 1 193A, in anhydrous 
THF (20 mL) was added dropwise a 1.0M borane-THF complex (32.3 mL, 32.3 mmol) in 

14535 THF. After addition, reaction stirred overnight at room temperature. Reaction cooled to 0°C 
and quenched with an aqueous 4N NaOH solution. Stirred 30 minutes at room temperature, 
and then, extracted with CH2CI2 (3x). Extracts dried with Na2S04, filtered, and 
concentrated in vacuo. Residue purified by flash chromatography on silica gel eluting with 
30% EtOAc/Hexanes to afford the desired product as a colorless oil (696 mg, 23%). m/e 

14540 (DCI) 272 (MH+) 

Boc-NH 

SEt 




Example U93C 
(2SV t-Butoxvcarbonvlamino-4-cyclohexvl- 1 -ethvlthiobutane 
14545 The desired compound was prepared using the method described in Example 403B 

and 403C starting with the product fromExamj2le 1 193B. m/e (DCI) 3 16 (MH+) 



HCINH 2N ^ sa 




Example 1193D 

14550 r2SVAmino-4-cyclohexvl-l -ethvlthiobutane hydrochloride salt 

The desired compound was prepared using the method described in Example 403D 
starting with the product from Example 1 193C. 



SMe 




C0 2 Me 



EtS' 
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14555 F.xample 1 193E 

N-r4-N-r4-Cvc1ohexvl- 1 -ethvlthiobutan-2-vnaminr>methvl-2-f 2- 
mcthylphenynhenzovllmethionine methyl ester 
The desired compound was prepared using the method described i nExample 403H 
starting with the product from Example 1 193D and N-[4-formyl-2-(2- 
14560 methylphenyl)benzoyl]methionine methyl ester, prepared as in Example 403G. m/e (ESI) 
585 (MH+) - 




SMe 



CO2H 



EtS" 

Example U93F 

14565 N-f4-N-f4-Cyclohexvl- 1 -ethvlthiobutan-2-ynaminomethvl-2-(2- 

methylphenyDbenzoyllmethionine 
The desired compound was prepared according to the method o fExample 4031 
starting with the compound fro mExample 1 193E. l H (300MHz, CDCI3, 6) 7.72 (1H, m), 
7.45 (1H, m), 7.40-7.00 (5H, m), 6.18 (1H, m), 4.36 (1H, m), 4.00 (2H, m), 2.95 (IH, 
14570 m), 2.82 (1H, m), 2.73 (1H, m), 2.44 (2H, m), 2.20-2.00 (7H, m), 1.98 (3H, bs), 1.90- 
1.40 (7H, m), 1.20 (9H, t, J=8Hz), 0.87 (3H, m). m/e (ESI) 569 (MH") Anal.calc. for 
G32H46N2O3S2 O.75 H2O C 65.77, H 8.19, N 4.79 Found C 65.74, H 8.08, N 4.69 



14575 




Example 1 194A 
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14580 1 -Bromo-4-cvclohexvlbutane 

The desired compound was prepared according to the method of Example 1 178D 
starting with 4-cyclohexyI-l-butanol. l U (300MHz, CDCI3, 5) 3.40 (2H, t, J=8Hz), 1.83 
(2H, m), 1.80-1.50 (6H, m), 1.42 (2H t m), 1.30-1.10 <5H, m), 0.85 (2H, m). 



14585 



14590 




OMe 



Example 1194B 

4-N-(ButanesulfonylVN-(4-cvclohexvlb^ acid 

methvl ester 

The desired compound was prepared using the method described in Example 1 174B 
starting with the compounds fro mExample 1 191C an dExample 1 194A. m/e (ESI) 514 
(MH+) 




OH 



Example 1194C 

14595 4-N-(Butanesulfonyn-N-(4-cyclohexylbutynaminomethyl-2-(2-met^^ acid 
The acid was prepared using the method described in Example 403E starting with 
the compound from Example 1 194B. 



14600 




Example 1194D 



SMe 



N C0 2 Me 
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N-f4-N-fButanesnlfnnvlVN-r4-cvclohexvlbutvnamino methvl-2-f2- 
methylphenyl)hf»n7.ovl1methionine methyl ester 
The compound was prepared using the method described in Example 403F starting 
with the compound from Example 1 194C. l H (300MHz, CDCI3, 5) 7.96 (1H, m), 7.43 
14605 (1H, dd, J=7&2Hz), 7.40-7.10 (5H, m), 5.90 (1H, bd, J=7Hz), 4.62 (1H, m), 4.44 (2H, 
s),3.64 (3H, s), 3.18 (2H, m), 2.96 (2H, m), 2.20-1.85 (8H, m), 1.75-1.50 (9H, m), 
1.50-1.30 (4H, m), 1.25-1.00 (8H, m), 0.94 (3H, t, J=8Hz), 0.82 (2H, m). 




Example 1194E 

N-r4-N-rButanesulfonvn-N-f4-cvclohexvlbutv naminomethvl-2-(2- 
methvlphenvllhenzovllme thionine lithium salt 
The desired compound was prepared according to the method o fExample 4031 
14615 starting with the compound frornEssmpig 1 194D. l H (300MHz, DMSO-d6, 5) 7.56 ( 1H, 
d, J=8Hz), 7.41 (1H, dd, J=7&2Hz), 7.30-7.05 (5H, m), 6.98 (1H, d, J=7Hz), 4.42 (2H, 
bs), 3.68 (1H, m), 3.13 (4H, m), 2.20-1.95 (5H, m), 1.92 (3H, s), 1.90-1.45 (9H, m), 
1.45-1.20 (4H, m), 1.20-0.90 (8H, m), 0.88 (3H, t, J=8Hz), 0.78 (2H, m). m/e (ESI) 
629 (MH-) Anal.calc. for C34H49LiN2OsS2-0.75 H2O C 62.79, H 7.83, N 4.31 Found 
14620 C 62.69, H 7.84, N 4.24 




Example 1 195 

14625 
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Example 1 195A 
N-Butvl-N-q uinolin-2-vlami na 
2-Chloroquinoline (500 mg, 3.06 mmol), butylamine (0.90 mL, 9.16 mmol), and 
14630 diisopropylethylamine (0.82 mL, 4.58 mmol) were dissolved in acetonitrile (5 mL), and 
solution refluxed 2 days. Reaction cooled and diluted with EtOAc. Reaction washed with 
water and brine. Organic layer dried with Na2SC>4, filtered, and concentrated in vacuo. 
Residue purified by flash chromatography on silica gel eluting with 15% EtOAc/Hexanes to 
afford the desired product as a pale yellow oil (188 mg, 31%). m/e (DCI) 201 (MH+) 

14635 




OMe 



Example 1195B 

4-N-Butyl-N-quinolin-2-ylaminomethyl-2-(2-methylphenynbenzoic acid methyl ester 
The desired compound was prepared according to the method of Example 1 174B 
14640 starting with 4-bromomethyl-2-(2-methylphenyl)benzoic acid methyl ester, prepared as in 
Example 1 178A-D, and the compound from Example 1 195 A. 




Example 1 195C 

14645 4-N-Butyl-N^uinolin-2-vlaminomethvl-2-f2-methylphenyl)ben2oicacid 

The desired acid was prepared using the method described in Example 403E starting 
with the product from Example 1 195B. 
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F.xample 1195D 

N-f4-N-Butvl-N-quinolin-2-vlaminomethvl-2-f2-methvlphenynbenzoyllmethionine methyl 

ester 

The desired compound was prepared using the method described i nExample 403F 
starting with the product fro mExample 1 195C. m/e (ESI) 570 (MH + ) 




Example 1 195E 

N-r4-N-Butvl-N-quinolin-2-vlaminomethvl-2-Q-methvlphenvnbenzovl1methionine 
The desired compound was prepared according to the method of Example 4031 
starting with the compound frorr£xampJe_ 1 195D.!h (300MHz, CDCI3, 8) 7.95-7.80 (3H, 
m), 7.72 (1H, m), 7.60-7.40 (2H, m), 7.37 (1H, dd, J=7&2Hz), 730-7.00 (5H, m), 6.84 
(1H, d, J=9Hz), 6.03 (1H, m), 5.03 (2H, bs), 4.44 (1H, m), 3.62 (2H, m), 2.20-2.00 
(5H, m), 1.96 (3H, s), 1.85 (1H, m), 1.65 (2H, m), 1.51 (1H, m), 1.37 (2H, m), 0.93 
(3H, t, J=8Hz). m/e (ESI) 554 (MH') Anal.calc. for C33H37N3O3SO.4O H2O C 70.41, 
H 6.77, N 7.46 Found C 70.62, H 6.68, N 7.07 




Example 1 196 
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14670 



14675 




SMe 



C0 2 Me 



Example 11 96 A 

N-f4-fN-( f 2-piperidin-l-ylethyDaminomethvn-2-f2-methylphen^ 

methyl ester 

The desired compound was prepared using the method described in Example 403H 
starting with N-[4-formyl-2-(2-methylphenyl)benzoyl]methionine methyl ester, prepared as 
in Example 403G, and l-(2-aminoethyI)piperidine. m/e (ESI) 498 (MH+) 



14680 



14685 




SMe 



N C0 2 Me 
H 



Example 1196B 
N-r4-f N-Butvl-N-(2-piperidin- \ -vlethynaminomethvlV2-f 2- 
methylphenyl^benzoyllmethionine methyl ester 
The desired compound was prepared using the method described in Example 403H 
starting with the compound prepared in Example 1 196A and butyraldehyde. m/e (ESI) 552 
(MH-) 



SMe 




N C0 2 H 



Example 1196C 
N-f4-(N-Butyl-N-(2-piperidin- 1 -ylethvl)aminomethylV2-( , 2- 
methylphenyllbenzoyllmethionine 
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14690 The desired compound was prepared according to the method ofExample 4031 

starting with the compound fro mExample 1 196B. 1 H (300MHz, CDCI3, 5) 7.62 (1H, d, 
J=8Hz), 7.30-7.10 (5H, m), 7.09 (1H, bs), 6.42 (1H, m), 4.35 (1H, m), 3.63 (2H, m), 
3.05-2.75 (8H, m), 2.42 (2H, bt, J=7Hz), 2.20-1.90 (9H, m), 1.90-1.60 (5H, m), 1.55 
(2H, m), 1.40 (2H, m), 1.22 (2H, m), 0.83 (3H, t, J=8Hz). m/e (ESI) 538 (MH+) 

14695 Anal.calc. for C31H45N3O3S O.75 H2O C 67.30, H 8.47, N 7.59 Found C 67.21, H 
8.39, N 7.52 




14700 Example 1197 

O 

/^ N Jk/NH 2 HCI 




Example 11 97 A 
N-f 1-Morpholinocarbonynbutvlamine hydrochloride salt 

14705 To a stirred solution at room temperature of Boc-L-norvaline (500 mg, 2.30 mmol) 

and piperidine (0.27 mL, 2.76 mmol) in DMF (5 mL) was added l-ethyl-3-(3- 
dimethylaminopropyl)carbodiimide (530 mg, 2.76 mmol). Reaction stirred overnight at 
room temperature. Reaction diluted with EtOAc and washed with water and brine. Organic 
layer dried with Na2S04, filtered, and concentrated in vacuo. Residue mixed with a 4N 

14710 HC1 solution (10 mL, 40 mmol) in dioxane at room temperature overnight. Solvents 
concentrated in vacuo to afford the desired compound (222 mg, 44%). m/e (DCI) 185 
(MH+) 
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14715 Example 1197B 

N-f4-N-(n-Morpholinocarbonynbutynaminomethyl-2-(2- 
methvlphenyl'ibenzoyllmethionine methyl ester 
The desired compound was prepared using the method described in Example 403H starting 
with N-[4-formyl-2-(2-methylphenyl)benzoyl]methionine methyl ester, prepared as 
14720 in Example 403G, and the compound prepared in Example 1 197 A. m/e (ESI) 554 (MH + ) 




Example U97C 
N-f4-N-((l-Morpholinocarbonyl)butyl)aminomethyl-2-f2- 
14725 methylphenyDbenzoyllmethionine 

The desired compound was prepared using the method described in Example 4031 
starting with the compound fro mExample 1 197B. l H (300MHz, CDCI3, 8) 7.82 (1H, m), 
7.43 (1H, dd, J=7&2Hz), 7.40-7.20 (4H, m), 7.17 (1H, d, J=2Hz), 6.08 (1H, m), 5.97 
(1H, m), 4.43 (1H, m), 4.20-3.80 (2H, m), 3.69 (2H, m), 3.60-3.30 (3H, m), 2.20-1.90 
14730 (8H, m), 1.91 (2H, m), 1.66 (4H, m), 1.57 (4H, m), 1.30 (2H, m), 0.89 (3H, t, J=8Hz). 
m/e (ESI) 538 (MH+) Anal.calc. for C30H41N3O4SO.75 H2O C 65.13, H 7.74, N 7.59 
Found C 65.40, H 7.44, N 7.26 
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Example 1 198 



SMe 



C0 2 H 




14740 



14745 



SMe 



C0 2 Me 



Example 11 98 A 
N-f4-(N-(2-Morpholin^-ylethynaimnomethyl> 

methvl ester 

The desired compound was prepared using the method described in Example 403H 
starting with N-[4-formyl-2-(2-methylphenyl)benzoyl]methionine methyl ester, prepared as 
in Example 403G, and 4-(2-aminoethyl)morpholine. m/e (ESI) 500 (MH+) 



SMe 



C0 2 Me 




14750 



Example 1 198B 
N-f4-N-Butvl-N-f2-morpholin-4-vlethvl')aminomethvl-2-(2- 
methylphenvl^benzoyllmethionine methyl ester 
The desired compound was prepared using the method described in Example 403H 
starting with the compound prepared in Example 1 198 A and butyraldehyde. m/e (ESI) 554 
(MH-) 
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14755 Example 1198C 

N-r4-N-Rutyl-N-f2-morphoiin-4-ylethvl')aminomethvl-2-(2- 
methylphenvDbenzoyllmethionine 
The desired compound was prepared according to the method o fExample 4031 
starting with the compound fro mExample 1 198B.*H (300MHz, CDCI3, 8) 7.71 (1H, d, 
14760 J=9Hz), 7.43 (1H, bd, J=8Hz), 7.30-7.10 (5H, m), 6.25 (1H, m), 4.39 (1H, m), 3.83 

(2H, bs), 3.72 (4H, m), 2.89 (2H, m), 2.80-2.50 (8H, m), 2.20-1.80 (9H, m), 1.62 (1H, 
m), 1.50 (2H, m), 1.27 (2H, m), 0.88 (3H, t, J=8Hz). m/e (ESI) 540 (MH+) Anal.calc. 
for C30H43N3O4SO.5O H2O C 65.42, H 8.05, N 7.63 Found C 65.22, H 7.92, N 7.47 

14765 




14770 Example 11 99 A 

N-f4-fN-(Fluoren-9-vnaminomethvn-2-f2-methvlphenvnbenzovllmethionineme thvl ester 
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14775 



14780 



The desired compound was prepared using the method described in Example 403H 
starting with N-[4-formyI-2-(2-methylphenyl)benzoyl]methionine methyl ester, prepared as 
in Examp le 403G, and 9-aminofluorene hydrochloride salt m/e (ESI) 551 (MH+) 




SMe 



C0 2 Me 



Example 1 199B 

N-f4-N-Butyl-N-ffluoren-9-yl)aminomethyl-2-(2-methylphenynbenzoyllmethionine methyl 

ester 

The desired compound was prepared using the method described in Example 403H 
starting with the compound prepared in Example 1 199 A and butyraldehyde. m/e (ESI) 605 
(MH-) 




SMe 



C0 2 H 



14785 Example 1199C 

N-r4-N-Butyl-N-(fluoren"9-yDaminomethvl-2-(2-methylphenynbenzoyllmethionine 
The desired compound was prepared according to the method o fExample 4031 
starting with the compound fro mExample 1 199B.1H (300MHz, CDCI3, 8) 7.91 (1H, m), 
7.67 (3H, m), 7.47 (1H, bd, J=8Hz), 7.40-7.10 (10H, m), 5.84 (1H, m), 5.00 (1H, bs), 
14790 4.52 (1H, m), 3.53 (2H, bs), 2.64 (2H, m), 2.20-1.95 (8H, m), 1.90 (1H, m), 1.52 (3H, 
m), 1.32 (2H, m), 0.83 (3H, bt, J=8Hz). m/e (ESI) 591 (MH") Anal.calc. for 
C37H40N2O3S O.5O H2O C 73.85, H 6.87, N 4.65 Found C 74.07, H 6.70, N 4.63 
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14795 




SMe 



N C0 2 H 
H 



Example 1200 



14800 Example 1200A 

N-f2-CvclohexylethvlVN-(furan-2-vlmethvnamine 
The desired amine was prepared using the method described in Example 1 17 1 A 
starting with cyclohexylethylamine and 2-furoic acid, m/e (DCI/NH3) 208 (MH+) 



SMe 



CQ 2 Me 



14805 

Example 1200B 

N-r4-N-(2-CvclohexylethvlVN-(furan-2-vlmethvnaminomethvl-2-(2- 
methylphenvnhenzovllme thionine methvl ester 
The desired compound was prepared using the method described in Example 403H 
14810 starting with N-[4-formyl-2-(2-methylphenyl)benzoyl]methionine methyl ester, prepared as 
in Example 403G, and N-(2-Cyclohexylethyl)-N-(furan-2-ylmethyl)amine, prepared as 
in Example 1200A. m/e (ESI) 577 (MH+) 
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SMe 



14815 



14820 



14825 



Example 1200C 

N-f4-N-(2-Cyclnhexvlethvn-N-(furan-2-vlmethvl1aminomethvl-2-('2- 
methylphenvDbenzovllmethionine 
The desired compound was prepared according to the method of Example 4031 
starting with the compound in Example ^OOBJH (300MHz, CDCI3, 8) 7.81 (1H, d, 
J=8Hz), 7.56 (1H, m), 7.42 (1H, d, J=2Hz), 7.30-7.10 (5H, m), 6.37 (2H, bs), 6.15 
(1H, d, J=8Hz), 4.45 (1H, m), 4.10-3.80 (4H, m), 2.67 (2H, m), 2.20-2.05 (5H, m), 
2.00 (3H, s), 1.90 (1H, m). 1.80-1.40 (8H, m), 1.30-1.00 (4H, m), 0.88 (2H, m). m/e 
(ESI) 561 (MH-) Anal.calc. for C33H42N2O4S-1.00 H2O C 68.25, H 7.64, N 4.82 
Found C 67.94, H 7.34, N 4.65 



Example 1201A 

N-f4-(N-('2-PyiToUdin-l-vlethvnarninomethvl'>-2-f2-methylphenvnbenzovllmethionine 

rqethyl ester 




Example 1201 
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The desired compound was prepared using the method described in Example 403H 
14835 starting with N-[4-formyl-2-(2-methylphenyl)benzoyl]methionine methyl ester, prepared as 
in Example 403G. and l-(2-aminoethyl)pyrrolidine. m/e (ESI) 484 (MH+) 




Example 1201B 

14840 N-f4-N-Butvl-N-( , 2-pvrrolidin- 1 -vlethvnaminomethvl-2-(2- 

methvlphenynbenzovllmethionine methvl ester 
The desired compound was prepared using the method described in Example 403H 
starting with the compound prepared in Example 1201 A and butyraldehyde. m/e (ESI) 540 
(MH+) 

14845 




Example 1201C 
N-r4-N-Butvl-N-f 2-pvrrolidin- 1 -vlethvl1aminomethvl-2-( 2- 
methylphenyDbenzovllmethionine 
14850 The desired compound was prepared according to the method o fExample 4031 

starting with the compound frornEiampJe 1201B.1H (300MHz, CDCI3, 8) 7.66 (IH, d, 
J=8Hz), 7.35-7.10 (5H, m), 7.09 (1H, bs), 6.37 (1H, m), 4.36 (1H, m), 3.63 (2H, s), 
3.16 (4H, m), 3.03 (2H, m), 2.84 (2H, m), 2.43 (2H, bt, J=8Hz), 2.20-1.80 (13H, m), 
1.65 (1H, m), ,1.41 (2H, m), 1.23 (2H, m), 0.85 (3H, t, J=8Hz). m/e (ESI) 524 (MH+) 
14855 Anal.calc. for C30H43N3O3SI.OO H2O C 66.27, H 8.34, N 7.73 Found C 65.92, H 
8.29, N 7.59 
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Example 1202 



Example 1202 A 
5-Thiazolecarboxaldehvde 
14865 The desired compound was prepared according to the method of Example 403G 

starting with 5-hydroxymethylthiazole. *H (300MHz, CDCI3, 5) 10.13 (1H, s), 9.12 (1H, 
s), 8.54 (1H, s). 




14870 Example 1202B 

N-(2-Butvlphenvn-N-(thiazol-5-vlme thvnamine 
The desired compound was prepared according to the method ofExample 403H 
starting with 2-butylaniline and the aldehyde fromExamgle 1202A. m/e (DCI) 247 (MH+) 



14875 




OMe 



Example 1202C 

4-N-(2-ButvlphenylVN-fthiazol-5^^ acid 

methvl ester 
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The desired compound was prepared according to the method of Example 1 174B 
starting with 4-bromomethyl-2-(2-methylphenyl)benzoic acid methyl ester, prepared as in 
Example 1 178A-D, and the compound from Example 1202B. 




Example 1202D 

4-N-(2-Butvlphenvl)-N-ahiazol-5-ylm^ acid 
The desired acid was prepared using the method described in Example 403E starting 
with the product from Example 1202C. 




Example 1202E 

N44-N-f2-ButvlphenvlVN-(thiazol-5-ylmethynaminomethyl-2-r2- 
methylphenyDbenzoyllmethionine methyl ester 
The desired compound was prepared using the method described in Example 403F 
starting with the product fromExarngie 1202D. m/e (ESI) 614 (MH~) 




Example 1202F 

N-[4-N-(2-Butylphenyn-N-(thia2ol-5-vlmethvnaminomethyi-2-f2- 
methvlphenvDbenzovllmethionine 



-674- 



WO 98/50029 



PCT/US98/09296 



14900 The desired compound was prepared according to the method o fExample 4031 

starting with the compound fromEjcample 1202E. *H (300MHz, CDCI3, 8) 8.73 ( 1H, s), 
7.91 (1H, bt, J=8Hz), 7.66 (1H, bs), 7.40-7.15 (5H, m), 7.15-6.90 (5H, bs), 5.88 (1H, 
d, J=SHz), 4.57 (1H, m), 4.29 (2H, s), 4.13 (2H, s), 2.72 (2H, bt, J=8Hz), 2.20-1.80 
(9H, m), 1.55 (3H, m), 1.35 (2H, m), 0.88 (3H, t, J=8Hz). m/e (ESI) 600 (MH") 

14905 Anal.calc. for C34H39N3O3S2 C 67.86, H 6.53, N 6.98 Found C 67.57, H 6.43, N 6.71 



14910 




SMe 



N C0 2 H 
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Example 1203 




SMe 



C0 2 Et 



Example 1203 A 
N44-N-f (2-EthvlthioV 1 .3.4-thiadiazol-5-vhaminom ethvl-2-f2- 
methylphenvDbenzovllmethionine ethvl ester 
14915 2-Amino-5-(ethylthio)-l,3,4-thiadiazole (419 mg, 2.60 mmol) and N-[4-formyl-2- 

(2-methylphenyl)benzoyl]methionine methyl ester (1.00 g, 2.60 mmol), prepared as 
in Example 403G, were mixed with toluene (4 mL) and refluxed under N2 with a Dean- 
Stark trap overnight. Reaction diluted with EtOAc and washed with water and brine. 
Organic layer dried with Na2S04, filtered, and concentrated in vacuo. To a solution of this 
14920 residue in EtOH (8 mL) at 0°C under N2 was added sodium borohydride (98 mg, 2.60 

mmol), and mixture stirred vigorously at ambient temperature for 3 hours. Reaction diluted 
with EtOAc and washed with water and brine. Organic layer dried with Na2S04, filtered, 
and concentrated in vacuo. Residue purified by flash chromatography on silica gel eluting 
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with 60% EtOAc/Hexanes to afford the desired product as a pale yellow oil (347 mg, 25%). 
14925 m/e (ESI) 543 (MH") 




Examnle 1203B 
N-r4-N-rr2-Ethvl thio)-1.3.4-thiadiazol-5-vnaminomethvl-2-f2- 
14930 methvlphenvnbenzovl]methionine 

The desired compound was prepared according to the method o fExample 4031 
starting with the compound frorrJixamgie 1203A.*H (300MHz, CDCI3, 8) 7.88 (1H, m), 
7.46 (1H, m), 7.30-7.00 (5H, m), 5.94 (2H, m), 4.58 (1H, m), 4.42 (2H, bd, J=8Hz), 
3.13 (2H, q, J=8Hz), 2.20-1.80 (9H, ra), 1.67 (1H, m), 1.39 (3H, t, J=8Hz). m/e (ESI) 
14935 515 (MH") Anal.calc. for C24H28N4O3S3 O.5O H2O C 54.83, H 5.56, N 10.66 Found C 
54.86, H 5.41, N 11.04 
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Example 1204A 

N-r4-N-Butvl-N-((9.pthvlthioV1.3.4-thiadiazol-5-vl')aminnmethvl-2^2- 
14945 methvlphenv l)hp.n 7 ovil m ethionine methvl ester 

The desired compound was prepared using the method described in Example 403H 
starting with the compound prepared as in Example 1203A (methyl ester) and butyraldehyde. 
m/e (ESI) 587 (MH+) 



SMe 




CQ 2 H 



14950 

Example 1204B 

N-f4-N-Butvl-N-((2-ethvlthioVL3.4-thiadiazol-5-vnarninomethvl-2-(2- 
methylphenvnbenzovUmethionine 
The desired compound was prepared according to the method of Example 4031 
14955 starting with the compound fromExamrjie 1204A. l U (300MHz, CDCI3, 8) 7.8 1 ( 1H, m), 
7.43 (1H, bd, J=8Hz), 7.30-7.10 (5H, m), 6.00 (1H, d, J=8Hz), 5.38 (2H, m), 4.48 (1H, 
m), 3.17 (2H, m), 3.02 (2H, q, J=8Hz), 2.20-1.80 (9H, m), 1.60 (3H, m), 1.32 (5H, t, 
J=8Hz), 0.88 (3H, t, J=8Hz). m/e (ESI) 571 (MH") Anal.calc. for C28H36N4O3S3O.5O 
H2O C 57.80, H 6.41, N 9.63 Found C 57.79, H 6.1 1, N 9.52 

14960 




Example 1216 

N-f4-(N-Butvl-N-r2-phenylethyl)aminomethvlV2-(2-methylphenynbenzoyllmethionine p- 
14965 tolylsutfonimide hydrochloride salt 
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Example 1216A 
N-(teit-ButoxvcarbonyO-methionine p-tolylsulfonimide 
14970 N-(tert-Butoxycarbonyl)-methionine (960 mg, 3.85 mmol) was dissolved in 

CH 2 C1 2 (50 mL), then added EDCI'HCl (1. 12 g, 5.85 mmol), DMAP (287 mg, 2.35 
mmol), and p-toluenesulfonamide (1.71 g, 10.0 mmol). The reaction was stirred at RT 
overnight, concentrated, dissolved in EtOAc (130 mL), then washed with water, 2N HC1, 
water, and brine. After drying over Na2SC>4, filtration, and concentration, the compound 
14975 was purified by chromatography using 1/1 hex/ EtOAc, then EtOAc. Recovered 635 mg 
(41%). MS (APCI) 403 (M+H)+. 



SMe 




Example 1216B 

14980 Methionine p-tolylsulfonimide hydrochloride salt 

The compound described in Example 1216A (610 mg, 1.52 mmol) was dissolved 
in 4N HC1 in dioxane (10 mL), stirred at RT for 45 min., then diluted with Et20. The 
resultant solids were filtered off, and washed with Et20 to give 465 mg (90%) white solids. 
MS (DCI/NH3) 303 (M+H)+ 

14985 

H 

Example 1216C 
N-Butvl-2-phenylethylamine 
2-Phenethylamine (12.5 mL, 12.1 g, 99.5 mmol), butyraldehyde (13.2 mL, 10.8 g, 
14990 150 mmol), and 3 A molecular sieves were stirred at 50 °C for 1 h, then at RT for 5.5 h. 

The reaction was then diluted with CH2CI2, filtered through celite, then concentrated to an 
oil. That oil was dissolved in absolute EtOH (150 mL-previously cooled to 0 °C), and 
NaBH4 (5.7 g, 150 mmol) was added. The reaction was stirred at RT overnight, 
concentrated, partitioned between water and Et20, then the organic layer was washed with 
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14995 water and brine. After drying over Na2SC>4, filtration, and concentration, the compound 
was purified by vacuum distillation using a 6" Vigeraux column (98-100 °C/ 9 mm). 



Recovered 8.2 g (46%). lH NMR (CDCI3) 5 7.30 (m, 2H) t 7.20 (m, 3H), 2.84 (m, 4H), 
2.61 (dd, 2H), 1.43 (m, 2H), 1.32 (m, 2H), 1.08 (br s, 1H), 0.88 (t, 3H). 



Example 1216D 

4-(N-Butyl-N-(2-phenylethynaminomethyn-2-( r 2-methylphenyPbenzoic acid methyl ester 
The title compound was prepared from the compound described in Example 1216C 
and the bromide described in Example 1 178D using the method of Example 1 178G. MS 
15005 (APCI)416(M+H)+ 



15000 




C0 2 Me 




15010 



Example 1216E 

4-(N-Butyl-N-(2-phenylethynaminomethylV2-(2-methylphenyl)benzoic acid 
The title compound was prepared from the compound described in Example 1216D 
using the method of Example 1 178H. MS (ESI) 402 (M+H)+ 




Example 1216F 
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15015 N-r^fN-Butvl-N-^-p hp.ny^th Ynaminomethvn-l-fl-methvlphenvl ^henzovllmethionine p- 

tnl ylsnlfonimide hydrochloride salt 
The above compound was prepared according to the method of Example 1205D 
using the compounds described in Examples 1216B and 1216E, except the order of the 
aqueous work-up was saturated NaHCC>3, 2N HC1, brine, and the chromatography used 

15020 98/2/0.5 CHCl3/MeOH/CH 3 C0 2 H. *H NMR (CDCI3) 5 7.85 (m, 4H),7.26 (m, 12H), 
6.47 (m, 1H), 4.60 (m, 1H), 4.30 (m, 2H), 3.20 (m, 6H), 2.43 (s, 3H), 2.08 (m, 3H), 
1.90 (m, 7H), 1.83, 1.60 (both m, total 4H), 0.95 (m, 3H). MS (ESI) 684 (M-H)". Anal 
calcd for C39H48CIN3O4S2 : C, 64.84; H, 6.70; N, 5.82; CI, 4.91. Found: C, 64.62; 
H, 6.82; N, 5.69; CI, 4.62. 

15025 




Example 1217A 
4-f('tert-Butoxvcarbonvl')aminomethvl1phenylsulfonamide 
1 5035 4-( Aminomethyl)phenylsulfonamide hydrochloride salt hemihydrate (1 .0 g, 4.3 

mmol) was dissolved in CH2CI2 (20 mL), then triethylamine (0.66 mL, 0.48 g, 4.8 mmol) 
and di-tert-butyl-dicarbonate (0.95 g, 4.3 mmol) were added. The reaction was stiired at RT 
overnight, then concentrated and partitioned between water and EtOAc. The organic layer 
was washed with 2N HQ, saturated aqueous NaHCC>3 and brine, then dried over Na2SC>4. 
15040 After filtration and concentration recovered 1 .3 g tacky white solids. MS (DCI/NH3) 304 
(M+H+NH 3 )+. 
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15050 





o o o 



Example 1217B 

15045 N-(9-FluorenvlmethoxycarbonvlVmethionine 4-faert-butoxvc arbonvnaminomethvll 

phenvlsulfonimide 

Using N-(9-Fluorenylmethoxycarbonyl)-methionine and the compound described in 
Example 1217A, the title compound was prepared by the method of Example 1216A. MS 
(ESI) 638 (M-H)-. 



15060 




SMe O I 

H " O ' *0 



Example 1217C 

N-r4-rN-Butvl-N-f2-phenvlethvnaminomethvn-2 -r2-methvlDhenvnbenzovnmethionine 4- 
rftert-butoxvcarbonynaminomethyllphenvlsulfonimide 
15055 The compound described in Example 12 17B was treated with piperidine in CH2CI2 

to give the free amine which was not purified, but directly reacted with the compound 
decribed in Example 1216E by the method of Example 1216F to give the title compound. 
MS (ESI) 801 (M+H)+. 




O 



Example 1217D 

N44-nSf-Butvl-N-r2-phenvlethvnaminomethvlV2-(2-methvlphenvnbenzov llmethionine 4- 
faminomethynphenvlsulfonimide dihydrochloride salt 
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Starting with the compound described in Example 1217C, the title compound was 
15065 prepared by the method of Example 12166.^ NMR (CD3OD) 8 8.05 (d, 2H), 7.66 (m, 
4H), 7.45 (br s, 1H), 7.25 (m, 10H), 4.53 (d, 2H), 4.25 (m, 1H), 4.24 (s, 2H), 3.33 (m, 
2H), 3.24 (m, 2H), 3.10 (m, 2H), 2.10 (m, 5H), 1.97 (s, 3H), 1.80 (m, 3H), 1.60 (m, 
1H), 1.40 (m, 2H), 0.98 (t, 3H). MS (ESI) 699 (M-H)". Anal calcd for 
C39H50C12N4O4S2- 1.50 H2O : C, 68.49; H, 6.67; N, 7.00. Found: C, 58.41; H, 
15070 6.61; N, 6.70. 




Example 1218 

15075 N-r4-^-Butyl-N-(2-phenvlethynaminomethyl')-2-(2-methvlphenyl')benzoyl1methionine 

isopropvlsulfonimide 

SMe 



H i O ' *0 



O 

Example 12 18 A 

15080 N-ftert-Butoxycarbonvll-methionine isopropvlsulfonimide 

The title compound was prepared by the method of Example 1216A using 
isopropylsulfomamide. MS (DCI/NH3) 372 (M+H+NH 3 )+ 



SMe 




HCI«H 2 N 



15085 Example 1218B 

Methionine isopropvlsulfonimide hydrochloride salt 
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Starting with the compound described in Example 1218A,the title compound was 
prepared by the method of Example 1216B, except the product was isolated as a tan foam 
after strippng off the dioxane. MS (DCI/NH3) 255 (M+H)+ 

15090 




Example 1218C 

N-r4-(N-Butvl-N-f2-phenvlethvnaminomethvlV242-methvlphenv} > lbenzo vl1methionine 

isopropvlsulfonimide 

15095 The above compound was prepared according to the method of. Example 1205D 

using the compounds described in Examples 1218B and 1216E, except the order of the 
aqueous work-up was saturated NaHCCb, 2N HC1, brine, and the chromatography used 
98/2/0.5 CHCl 3 /MeOH/CH 3 C0 2 H. *H NMR (CDCI3) 5 7.91 (m, 1H), 7.43 (d, 1H), 7.32 
(m, 3H) f 7.18 (m, 7H), 5.83 (d, 1H), 4.43 (m, 1H), 3.77 (s, 2H), 3.65 (m, 1H), 2.80 (br 

15100 s, 4H), 2.59 (m, 2H), 2.15, 2.02 (both m, total 8H), 1.82 (m, 1H), 1.50, 1.38, 1,28 (all 
m, total 11H), 0.86 (t, 3H). MS (ESI) 636 (M-H)". Anal calcd for C35H47N3O4S2: C, 
65.90; H, 7.43 N, 6.59. Found: C, 66.01; H, 7.36; N, 6.30. 




Example 1227 

N-r4-N-(N-phenvl-N-f4-fluorobenzovl > iaminomethvn-2-(2- 
methylphenvDbenzovllmethionine lithium salt. 
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Example 1227 A 
N-f4-N-<'N-phenvl-N-('4-fluorobenzovl')aminomethvn-2-('2- 
methylphenyDbenzoyl]methionine. methyl ester 
A mixture of 4-fluorobenzoyl chloride (0.053 g, 0.33 mmol), 1236C (0.103 g, 0.22 
15115 mmol), and 0.2 ml of pyridine in 5 ml of CH 2 C1 2 was stirred for 12 hours. The mixture was 
washed with 10% HC1 and brine respectively, dried over MgS0 4 . Flash chromatography of 
the residue eluting with 1:1 EtOAC/Hexane afforded 0.13 g of the title compound (99%). 
NMR(CDC1 3 ) 7.84-7.94 (m, 1H); 7.38-7.48 (m, 1H); 7.05-7.38 (m, 10H); 5.85-5.92 (m, 
. 1H); 5.10-5.27 (m, 2H); 4.56-4.67 (m, 1H); 3.62 (s, 3H); 1.95-2.20 (m, 8H); 1.7-2.0 (m, 
15120 1H); 1.5-1.7 (m, 1H). (DSI/NH3)/MS: 585(M+H) + ; 604 (M+NH4) + . 




Example 1227B 
N-r4-N-fN -phenvl-N-f4-fluorobenzovnaminomethvl')-2-f2- 
15125 methvlphenvl)benzoyl1methionine lithium salt. 

Prepared according to the procedure of example 1 178J from 1227 A. NMR 
l H(MeOH-d4): 7.6-7.7 (1H, m); 7.3-7.5 (3H, m); 6.9-7.3 (14H, m); 5.18-5.38(2H, m); 
4.1-4.22 (1H, m); 1.7-2.1 (10H, m). ESI(-)/MS: 569(M-Li). 

15130 
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Example 1228 

N-[4-N-fN-phenvl-N-(n-butanesulfonvl)aminomethyn-2-(2- 
methylphenvDbenzovllmethionine lithium salt 

15135 




Example 1228 A 
N-f4-N-(N-phenyl-N-Cn-butanesulfonyl')aminomethylV2-(2- 
me thy lphenyDbenzoyl] methionine, methyl ester 
15140 Prepared to the procedure of example 1229A from the reaction between 1236C and 

butanesulfonyl chloride. NMR(CDC1 3 ) 7.80-7.90 (m, 1H); 7.12-7.38 (m, 10H); 7.05-7.1 1 
(m, 1H); 5.8-5.9 (m, 1H); 4.78 (s, 2H); 4.5-4.65 (m, 1H); 3.62 (s, 3H); 3.0-3.08 (m, 
2H); 1.5-2.15 (m, 14H); 0.92-0.98 (m, 3H). (DSI/NH 3 )/MS: 583(M+H) + ; 600(M+NH 4 ) + . 




Example 1228B 
N-r4-N-fN-phenyl-N-(n-butanesulfonyl)anunomethvD-2-(2- 
methvlphenv nbenzovllmethionine lithium salt 
Prepared according to the procedure of example 1 178J from 1228 A. NMR 
15150 lH(MeOH-d4): 7.5-7.62 (1H, m); 7.1-7.4 (12H, m); 4.95 (2H, s); 4.1-4.22 (1H, m); 3.1- 
3.2 (2H, t); 1.7-2.1 (12H, m); 1.4-1.5 (2H, m); 0.9-1.0 (3H, t). ESI(-)/MS: 567(M-Li). 
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Example 1229 

N-r4-N-(N-phenvl-N-r3-nitrobenzenesulfonvl')aminomethyD-2-(2- 
methylphenyl)benzoyl]methionine lithium salt 




SMe 



C0 2 Me 



15160 Example 1229A 

N-[4-N-fN-phenyl-N-( - 3-nitrobenzenesulfonyDaminomethyn-2-(2- 
methylphenynbenzoyllmethionine. methyl ester 
A mixture of 3-nitrophenylsulfonyl chloride (0.076 g, 0.34 mmol), 1236C (0. 106 
g, 0.23 mmol), and 0.2 ml of pyridine in 3 ml of CH 2 C1 2 was stirred for 12 hours. The 
1 5 165 mixture was washed with 10% HC1 and brine respectively, dried over MgS0 4 . Flash 

chromatography of the residue eluting with 1 : 1 EtOAC/Hexane afforded 0. 12 g of the title 
compound (80%). NMR(CDC1 3 ) 8.56 (m, 1H); 8.40-8.48 (m, 1H); 7.9-7.95 (m, 1H); 7.8- 
7.91 (m, 1H); 7.68-7.76 (m, 1H); 7.10-7.35 (m, 8H); 7.05 (m, 1H); 6.95-7.01 (m, 2H); 
5.8-5.9 (m, 1H); 4.81 (s, 2H); 4.5-4.65 (m, 1H); 3.68 (s, 3H); 2.0-2.15 (m, 8H); 1.7-2.0 
15170 (m, 1H); 1.5-1.7 (m, 1H). (DSI/NH 3 )/MS: 648(M+H) + ; 665(M+NH 4 ) + . 




SMe 



C0 2 Li 
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Example 1229B 

N-f4-N-rN-phenvl-N-(3-nitrobenzenesulfonynaminomethvl)-2-(2- 
15175 methylpherynhenzovll methionine lithium salt 

Prepared according to the procedure of example 1 178 J from 1229 A. NMR 
lH(MeOH-d4): 8.35-8.45 (2H, m); 7.78-7.85 (2H, m), 7.5-7.6 (1H, m); 7.3-7.4 (1H, m); 
7.1-7.3 (8H, m); 6.95-7.15 (3H, m); 4.9 (2H, s); 4.1-4.22 (1H, m); 1.7-2.1 (10H, m). 
ESI(-)/MS: 632(M-Li). 

15180 



SMe 




C0 2 Li 



Example 1230 

N-f4-N-(N-phenvl-N-('4-fluorobenzenesulfonyl1aminomethvD-2-(2- 
15185 methylphenynbenzovllmethionine lithium salt 



SMe 



C0 2 Me 




Example 1230A 

N-r4-N-fN-phenvl-N-(4-fluorobenzenesulfonvnamino methvn-2-(2- 
15190 methvlphenyllbenzoyllmethionine. methyl ester 

Prepared according to the procedure of example 1229 A from reaction between 
1236C and 4-fluorophenylsulfonyl chloride. NMR(CDC1 3 ) 7.78-7.82 (m, 1H); 7.58-7.68 
(m, 2H); 7.25-7.32 (m, 10H); 7.08 (m, 1H); 6.95-7.01 (m, 2H); 5.8-5.9 (m, 1H); 4.79 (s, 
2H); 4.5-4.65 (m, 1H); 3.62 (s, 3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 
15195 1H). (DSI/NH 3 )/MS:621(M+NH4) + ;638(M+NH 4 ) + . 
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Example 123QB 

N-r4-N-fN-phenyl-N-(4-fluorobenzenesulfonynaminomethvn-2-(2- 
15200 methylphenynbenzoyl]methionine lithium salt 

Prepared according to the procedure of example 1 178J from 1230A. NMR 
^H(MeOH-d4): 7.65-7.8 (2H, m); 7.5-7.6 (1H, m); 7.1-7.3 (11H, m); 6.95-7.1 (3H, m); 
4.9 (2H, s); 4.1-4.22 (1H, m); 1.7-2. 1(10H, m). ESI(-)/MS: 605(M-Li). 

15205 




Example 1231 

N-[4-N-CN-phenyl-N-(4-ethylbenzenesulfonyl')aminomethyn-2-(2- 
methylphenynbenzoyllmethionine lithium salt 

15210 




Example 1231 A 

N-r4-N-( , N-phenyl-N-f4-ethylbenzenesulfonynaminomethyD-2-(2- 
methylphenyllbenzoyllmethionine. methyl ester 
15215 Prepared according to the procedure of example 1229A from reaction between 

1236C and 4-ethylphenylsulfonyl chloride. NMR(CDC1 3 ) 7.78-7.82 (m, IH); 7.55-7.60 
(m, 2H); 7.25-7.32 (m, 10H); 7.08 (m, 1H); 6.95-7.01 (m, 2H); 5.8-5.9 (m, 1H); 4.76 (s, 
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2H); 4.5-4.65 (m, 1H); 3.62 (s, 3H); 2.7-2.78(m, 2H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 
1H); 1.5-1.7 (m, 1H); 1.2-1.35(m, 3H). (DSI/NH 3 )/MS: 631(M+H) + ; 648(M+NH 4 ) + . 

15220 




Fx ample 123 1 

N-f4-N-fN-phenvl-N-r4-p-thv1henzenesulfonvnam innmethvn-2-(2- 
methvlphenynbenzovllmethi onine lithium salt 
15225 Prepared according to the procedure of example 1 178J from 123 1 A. NMR 

lH(MeOH-d4): 7.5-7.6 (3H, m); 7.1-7.4 (9H, m); 6.95-7.1 (3H, m); 4.9 (2H, s); 4.1- 
4.22 (1H, m); 2.7 (2H, q)1.7-2.1 (10H, m) (1H, m); 1.25 (3H, t). ESI(-)/MS: 615(M-Li). 




Example 1232 

N-r4-N-(N-phenvl-N-(4-nitrohenzenesulfonvnam inomethvlV2-r2- 
methvlphenvnhen/ovnmeth ionine lithium salt 




Example 1232 A 

N-r4-N-fN-phenvl-N-r4-nitrnhenzenesulfonvnam inomethvlV2-f2- 
methylphenvnbenzovllmethionine. methvl ester 
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Prepared according to the procedure of example 1229A from reaction between 
15240 1236C and 4-nitrophenyIsulfonyl chloride. NMR(CDC1 3 ) 8.56 (m, 1H); 8.40-8.48 (m, 
1H); 7.9-7.95 (m, 1H); 7.8-7.91 (m, 1H); 7.68-7.76 (m, 1H); 7.10-7.35 (m, 8H); 7.05 
(m, 1H); 6.95-7.01 (m, 2H); 5.8-5.9 (m, 1H); 4.81 (s, 2H); 4.5-4.65 (m, 1H); 3.68 (s, 
3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). (DSI/NH 3 )/MS: 648(M+H) + ; 
665(M+NH 4 ) + . 

15245 




Example 1232B 

N-f4-N-( , N-phenyl-N-(4-nitrobenzenesulfonvnaminomethyl')-2-f2- 
methylphenyDbenzoyllmethionine lithium salt 
15250 Prepared according to the procedure of example 1 178J from 1232 A- NMR 

lH(MeOH-d4): 8.45-8.55 (1H, m); 8.35-8.38 (1H, m); 8.0-8.1 (1H, m); 7.8-7.9 (1H, 
m); 7.5-7.7 (1H, m); 7.3-7.4 (1H, m); 7.1-7.3 (8H, m); 6.95-7.1 (3H, m); 4.9 (2H, s); 
4.1-4.22 (1H, m); 1.7-2.1 (10H, m). ESI(-)/MS: 632(M-Li). 

15255 




Example 1233 

N-r4-N-fN-phenyl-N-(2.3-dichlorobenzenesulfonyl')aminomethyl')-2-f2- 
methylphenyllbenzoyllmethionine lithium salt 

15260 
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Example 1233A 

N44-N-(N-phenvl-N-f2.3-dichlorobenzenesulfonyl')arninomethvn-2-(2- 
methylphenyDbenzoyllmethionine. methyl ester 
15265 Prepared according to the procedure of example 1229A from reaction between 

1236C and 3,4-dichlorophenylsulfonyl chloride. NMR(CDC1 3 ) 7.6-7.7 (m, 1H); 7.5-7.55 
(m, 1H); 7.55-7.6 (m, 1H); 7.40-7.43 (m, 1H); 7.15-7.36 (m, 8H); 7.08 (m, 1H); 6.95- 
7.01 (m, 2H); 5.8-5.9 (m, 1H); 4.78 (s, 2H); 4.5-4.65 (m, 1H); 3.62 (s, 3H); 2.0-2.15 
(m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). (DSI/NH 3 )/MS: 671(M+NH 4 ) + . 

15270 




Example 1233B 

N-f4-N-fN-phenvl-N-(2.3-dichlorobenzenesul fonvnaminomethvn-2-f2- 
methylphenynbenzoyllmethionine lithium salt 
15275 Prepared according to the procedure of example 1 178J from 1233 A. NMR 

^(MeOH-d^: 7.7-7.8 (2H, m); 7.5-7.6 (2H, m), 7.1-7.3 (9H, m); 6.95-7.1 (3H, m); 4.9 
(2H, s); 4.1-4.22 (1H, m); 1.7-2.1 (10H, m). ESI(-)/MS: 655(M-Li). 



15280 
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Example 1234 

N-r4-N-fN-3.4-rn^pthyl<»np.Hinxv>phenvl-N-f4-nuorobenzvnaminomethvn-2-(2- 
_ methylphenynbenzovllmethionine lithium salt. 



15285 




Example 1234 A 

Prepared according to the procedure of example 1236A. Instead of using aniline, 
3,4-(methylenedioxy)aniline was used to make the title compound. NMR(CDC1 3 ) 7.90-7.96 
(m, 1H); 7.38-7.42 (m, IH); 7.18-7.30 (m, 4H); 7.00-7.18 (m, 1H); 6.80-6.83 (m, 1H); 
15290 6.22-6.26 (m, 1H); 6.00-6.08 (m, 1H); 5.82 (s, m); 4.32-4.39 (m, 2H); 3.95-4.00 (m, 
1H); 3.60 (s, 3H); 2.05 (s, 3H). (DSI/NH 3 )/MS: 376(M+H) + ; 373(M+NH 4 ) + . 




Example 1234B 

15295 Prepared according to the procedure of example 1 178H from 1234A. NMR(CDC1 3 ) 

7.90-7.96 (m, 1H); 7.38-7.42 (m, 1H); 7.18-7.30 (m, 4H); 7.00-7.18 (m, 1H); 6.80-6.83 
(m, 1H); 6.22-6.26 (m, 1H); 6.00-6.08 (m, 1H); 5.82 (s, 2H); 4.32-4.39 (m, 2H); 3.95- 
4.00 (m, 1H); 2.05 (s, 3H). (DSI/NH 3 )/MS: 362(M+H) + ; 351(M+NH 4 ) + . 
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15300 wu 

Example 1234C 

Prepared according to the procedure of example 1 1781 from 1234B. NMR(CDC1 3 ) 
7.85-7.95 (m, 1H); 7.18-7.30 (m, 6H); 7.00-7.18 (m, 1H); 6.6-6.65 (m, 1H); 6.35-6.40 
(m, 1H); 6.10-6.20 (m, 1H); 5.82 (m, 3H); 4.5-4.70 (m, 3H); 3.61 (s, 3H); 2.0-2.15 (m, 
15305 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). (DSI/NH 3 )/MS: 507(M+H) + ; 324(M+NH 4 ) + . 




Example 1234D 

N-[4-N-( , N-G.4-methvlenedioxy1phenyl-N-(4-fluorobenzyl)aminomethyn-2-f2- 
15310 methylphenynbenzovllmethionine. methyl ester 

Prepared according to the procedure of example 1236A from reaction between 
1235C and benzyl bromide. NMR(CDC1 3 ) 7.85-7.95 (m, 1H); 7.18-7.30 (m, 10H); 7.02- 
7.18 (m, 1H); 6.6-6.65 (m, 1H); 6.35-6.40 (m, 1H); 6.15-6.20 (m, 1H); 5.82 (m, 3H); 
4.59-4.70 (m, 3H); 4.57 (s, 2H); 3.62 (s, 3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5- 
15315 1.7 (m, 1H). (DSI/NH 3 )/MS: 597(M+H) + . 
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Exam ple 1234E 

N44-N-fN-3.4-fmethvle^ 

methvlphenv1)henzovl1methionine lithium salt. 
Prepared according to the procedure of example 1 178J from 1234D. NMR 
lH(MeOH-d4): 7.5-7.6 (1H, m); 7.2-7.25 (IH, m); 7.0-7.2 (9H, m); 6.9-7.0 (2H, m); 
6.5-6.57 (1H. m); 6.3 (IH, m); 6.1 (1H, m); 5.75 (2H, s); 4.45 (2H, s); 4.4 (2H, s); 4.1- 
4.2 (IH, m); 1.7-2.1 (10H, m). ESI(-)/MS: 581(M-Li). 



Example 1235 

N-f4-N-fN-3.4-(methylenedioxy^phenvl-N-r4-fluorobenzynaminomethyl)-2-f2- 
methylphenyl'ibenzovllmethionine lithium salt 



Example 1235 A 
N-f4-N-fN-3.4-(methylenedioxy^ 

methylphenynbenzoyllmethionine. methyl ester 
Prepared according to the procedure of example 1236 A from reaction between 
1234C and 4-fluorobenzyl bromide. NMR(CDC1 3 ) 7.85-7.95 (m, 1H); 7.18-7.61 (m, 7H); 
6.92-7.18 (m, 3H); 6.6-6.65 (m, 1H); 6.35-6.40 (m, 1H); 6.15-6.20 (m, 1H); 5.82 (m, 
3H); 4.57-4.65 (m, IH); 4.53 (s, 2H); 4.50 (s, 2H); 3.65 (s, 3H); 2.0-2.15 (m, 8H); 1.7- 
2.0 (m, IH); 1.5-1.7 (m, IH). (DSyNH 3 )/MS: 614(M+H) + . 





SMe 



C0 2 Me 
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Example 1235B 

N-[4-N-fN-3.4-fmethv<<r.nftriioxv'lnhenvl-N-( , 4- fluorobenzvl'>flrriinomethvlV2-(2- 
15 345 methvlphenynhenzovllme thinnine lithium salt 

Prepared according to the procedure of example 1 178J from 1235A. NMR 
lH(MeOH-d4): 7.5-7.6 (1H, m); 7.2-7.25 (1H, m); 7.0-7.2 (8H, m); 6.9-7.0 (2H, m); 
6.5-6.57 (1H, m); 6.3 (1H, m); 6.1 (1H, m); 5.75 (2H, s); 4.45 (2H, s); 4.4 (2H, s); 4.1- 
4.2 (1H, m); 1.7-2.1 (10H, m). ESI(-)/MS: 599(M-Li). 

15350 




Example 1236 

N-[4-N-(N-phenvl-N-(2-fluorobenzyl > )aminom ethvlV2-(2- 
methylphenvnbenzovnmeth innine lithium salt 




Exam ple 1236A 

4-rN-phenvnaminomethvl-2-(2-methvlphenv nhenzoic acid, methyl ester 
1 5360 A mixture of 4-Bromomethyl-2-(2-methylphenyl)benzoic acid, methyl ester (6. 12 g, 

20 mmol), aniline (1.68 g, 20 mmol), NaHC0 3 (1.68 g, 40 mmol), and Bu4N + I' (0.74g, 2 
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mmol) in 50 ml of DMF was heated at 75°C under N 2 for 12 hours. The reaction mixture 
was quenched by adding 400 ml of water. The solution was then extracted by 300 ml of 
EtOAc, washed by brine and dried over MgS0 4 . Flash chromatography of residue on silica 
1 5365 gel eluting with 80:20 EtOAc/Hexane afforded 6. 1 g of pure product(96%). NMR(CDC1 3 ) 
7.85-7.95 (m, 1H); 7.40-7.45 (m, 1H); 7.0-7.36 (m, 7H); 6.68-6.78 (m, 1H); 6.58-6.65 
(m, 2H); 4.2 (s, 2H); 4.05-4.2 (m, 1H); 3.58 (s, 3H); 2.05 (s, 3H). (DSI/NH 3 )/MS: 
332(M+H)\ 349(M+NH 4 ) + . 



15370 




Example 1236B 
4-(N-phenyDaminomethyl-2-f2-methylphenvnbenzoic acid 
Prepared according to the procedure of example 1 178H from 1236A. NMR(CDC1 3 ) 
7.85-7.95 (m, 1H); 7.40-7.45 (m, 1H); 7.0-7.36 (m, 7H); 6.68-6.78 (m, 1H); 6.58-6.65 
15375 (m, 2H); 4.2 (s, 2H); 4.05-4.2 (m, 1H); 2.05 (s, 3H). (DSI/NH 3 )/MS: 318(M+H) + , 
335(M+NH 4 ) + . 




Example 1236C 

15380 N-4-rCN-ph envl'>aminomethvl-2-r2-methvlDhenvnbenzovnmethionine. methvl ester 

Prepared according to the procedure of example 1 1781 from 1236B. NMR(CDC1 3 ) 
7.85-7.95 (m, 1H); 7.41-7.47 (m, 1H); 7.1-7.36 (m, 7H); 6.68-6.78 (m, 1H); 6.58-6.65 
(m, 2H); 5.85-5.95 (m, 1H); 4.56-4.68 (m, 1H); 4.2 (s, 2H); 4.05-4.2 (m, 1H); 3.62 (s, 
3H); 2.05 (s, 3H); 2.0-2.15 (m, 8H), 1.7-2.0 (m, 1H), 1.5-1.7 (m, 1H).. (DSI/NH 3 )/MS: 

15385 463(M+H) + , 480(M+NH 4 ) + . 
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Example 1236D 
N-r4-N-f f N-phenvl-N-f2-fluorobenzvnaminomethyn-2-(2- 
15390 methylphenyBbenzovllmethionine. methyl ester 

Prepared according to the procedure of 1236 A from reaction between 1236C and 2- 
fluorobenzyl bromide. NMR(CDC1 3 ) 7.85-7.95 (m, 1H); 7.0-7.4 (m, 12H); 6.65-6.78 (m, 
3H); 5.8-5.9 (m, 1H); 4.75 (m, 4H); 4.58-4.65 (m, 1H); 3.65 (s, 3H), 2.0-2.15 (m, 8H); 
i.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). MS/(DSI/NH 3 ): 571(M+H) + . 

15395 




Example 1236E 
N-r4-N-fN-phenyl-N-(2-fluorobenzvnaminomethvn-2-(2- 
methylphenynbenzovllmethionine lithium salt 
15400 Prepared according to the procedure of example 1 178 J for making lithium salt. 

NMR ^(MeOH-cLt): 7.6-7.7 (1H, d); 7.3-7.4 (1H, d); 7.0-7.4 (9H, m); 6.6-6.85 (6H, 
m); 4.7 (2H, s); 4.65 (2H, s); 4.2-4.3 (1H, m); 1.5-2.2 (10H, m). ESI(-)/MS: 555(M-Li). 



15405 




Example 1237 
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N-f4-N-rN-p ^ ftnyl-N-f3-fluorobenzvl > >aminomethvlV2-(2- 
methylphenvDbenzovllmethionine lithium salt 



15410 




Example 1237 A 
N-[4-N-rN-phenyl-N-( f 3-fluorobenzvl)aininomethvlV2-(2- 
methylphenyDbenzovllmethionine. methyl ester 
Prepared according to the procedure of 1236 A from reaction between 1236C and 3- 
15415 fluorobenzyl bromide. NMR(CDC1 3 ) 7.85-7.95 (m, 1H); 6.9-7.4 (m, 12H); 6.75-6.8 (m, 
3H); 5.8-5.9 (m, 1H); 4.70 (s, 2H); 4.58-4.65 (m, 3H); 3.62 (s, 3H); 2.0-2.15 (m, 8H), 
1.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). (DSI/NH 3 )/MS: 571(M+H)\ 



N-[4-N-(N-phenyl-N-f3-fluorobenzyl)aminomethyn-2-(2- 
methylphenyDbenzoyllmethionine lithium salt 
Prepared according to the procedure of example 1 178 J from 1237 A. NMR 
^(MeOH-cLO: 7.6-7.7 (2H, m); 6.86-7.4 (10H, m); 6.6-6.85 (4H, m); 4.75-4.85 (4H f 
15425 m); 4.18-4.3 (1H, m); 1.6-2.2 (10H, m). ESI(-)/MS: 555(M-Li). 




15420 



Example 1237B 
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Exam ple 1238 

15430 N-r4-N-(N-phenvl-N-f4-fiuorobenzynaminomethvlV2-(2- 

methvlphenvDbenzovllmethionine lithium salt 




Example 1238A 

15435 N-r4-N-(N-phenyl-N-r4-fluorobenzyl)aminomethvn-2-(2- 

methylphenynbenzovllmethionine. methvl ester 
Prepared according to the procedure of 1236A from reaction between 1236C and 4- 
fluorobenzyl bromide. NMR(CDC1 3 ) 7.85-7.95 (m, 1H); 7.15-7.4 (m, 9H); 6.95-7.15 (m, 
3H); 6.7-6.8 (m, 3H); 5.8-5.9 (m, 1H); 4.70 (s, 2H); 4.58-4.65 (m, 3H); 3.62 (s, 3H); 
15440 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). (DSI/NH 3 )/MS: 571(M+H) + . 




Example 1238B 
N-[4-N-(N-phenyl-N-(4-fluorobenzyDaminomethylV2-f2- 
15445 methylphenynbenzovl]methionine lithium salt 

Prepared according to the procedure of example 1 178J from 1238A. NMR 
iHCMeOH-d^: 7.6-7.7 (2H, m); 6.86-7.4 (10H, m); 6.6-6.85 (4H, m); 4.65-4.85 (4H, 
m); 4.18-4.3 (1H, m); 1.6-2.2 (10H, m). ESI(-)/MS: 555(M-Li). 
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15450 




Example 1239 

N-r4-N-(N-phenyl-N-(4-bromobenzvDaminomethyD-2-(2- 
methylphenyDbenzoyll methionine lithium salt 

15455 




Example 1239A 
N-r4-N-(N-phenyl-N-(4-bromobenzyDaminomethyD-2-(2- 
memylphenyObenzoyllmethionine. methyl ester 
15460 Prepared according to the procedure of example 1236A from reaction between 

1236C and 4-bormobenzyl bromide. NMR(CDC1 3 ) 7.85-7.95 (m, 1H); 7.05-7.48 (m, 
12H); 6.65-6.78 (m, 3H); 5.8-5.9 (m, 1H); 4.75 (s, 2H); 4.55-4.65 (m, 3H); 3.65 (s, 3H); 
2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). (DSI/NH 3 )/MS: 631(M+H) + . 



15465 




Example 1239B 
N-[4-N-(N-phenyl-N-(4-bromobenzyDaminomethylV2-(2- 
methylphenynbenzoyllmethionine lithium salt 
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Prepared according to the procedure of example 1 178J from 1239A. NMR 
15470 lH(MeOH-d4): 7.58-7.67 (1H, d); 7.38-7.46 (2H, d); 7.3-7.39 (H, d); 7.0-7.3 (1 1H, m); 
6.6-6.8 (3H, m); 4.75 (2H, s); 4.65 (2H, s); 4.18-4.3 (1H, m); 1.5-2.2 (10H, m). ESK- 
)/MS:'615(M-Li),573. 




Example 1240 

N-f4-N-(N-phenyl-N-f4-cvanobenzyDaminomethyD-2-(2- 
methvlphenvnbenzovilmethio nine lithium salt 




Example 1240A 
N-r4-N-fN-phenvl-N-(4-cvanobenzvnaminomethvlV2-('2- 
methylphenynbenzovllmethionine. methvl ester 
Prepared according to the procedure of example 1236A from reaction between 
15485 1236C and 4-cyanobenzyl bromide. NMR(CDC1 3 ) 7.85-7.95 (m, 1H); 7.58-7.65 (m, 2H); 
7.1-7.4 (m, 10H); 6.65-6.80 (m, 3H); 5.8-5.9 (m, 1H); 4.65 (m, 4H); 4.58-4.64 (m, 1H); 
3.65 (s, 3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). (DSI/NH 3 )/MS: 
578(M+H) + . 
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Example 1240B 
N-r4-N-fN-phenvl-N-r4-cvanobenzvnaminomethvlV2-(2- 
methylphenynbenzovllmethionine lithium salt 
Prepared according to the procedure of example 1 178J from 1240A. NMR 
15495 lH(MeOH-d4): 7.6-7.7 (3H, m); 7.4-7.5 (2H, m); 7.35-7.4 (1H, m); 7.02-7.3 (10H, m); 
6.6-6.7 (3H, m) 4.9 (2H, s); 4.75 (2H, s); 4.18-4.3 (1H, m); 1.5-2.2 (10H, m). ESI(- 
)/MS: 562(M-Li). 



15500 




Example 1241 

N-r4-N-fN-phenyl-N-(4-methoxybenzyl)amiriomethyl > )-2-(2- 
methvlphenvnbenzovllmethionine lithium salt 



15505 




Example 1241 A 
N-r4-N-(N-phenyl-N-(4-methoxybenzyl)aminomethylV2-( r 2- 
methvlphenyDbenzoyllmethionine. methvl ester 
Prepared according to the procedure of example 1236A from reaction between 
15510 1236C and 4-methoxybenzyl bromide. NMR(CDC1 3 ) 7.85-7.95 (m, 1H); 7.15-7.4 (m, 
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12H); 6.8-6.9 (m, 1H); 6.7-6.8 (m, 2H); 5.8-5.9 (m, 1H); 4.65 (m, 3H); 4.60 (s. 2H); 
3.81 (s, m); 3.65 (s, 3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). 
(DSI/NH 3 )/MS: 583(M+H) + . 




Example 124 IB 
N-r4-N-(N-phenyl-N-('4-methoxybenzyl')aminomethyn-2-(2- 
methylphenyltbenzoyllmethionine lithium salt 
Prepared according to the procedure of example 1 178J from 1241 A. NMR 
15520 ^H(MeOH-d4): 7.6-7.7 (1H, m); 7.0-7.3 (10H, m); 6.6-6.85 (6H, m); 4.68 (2H, s); 4.58 
(2H, s); 4.18-4.3 (1H, m); 3.88 (3H, s); 1.5-2.2 (10H, m). ESI(-)/MS: 567(M-Li); 445. 



CF 3 0. 




15525 



Example 1242 

N-r4-N-(N-phenyl-N-('4-trifluoromethoxybenzynaminomethyn-2-('2- 
methylphenyDbenzoyllmethionine lithium salt 




15530 



a" 

Example 1242A 



N^X0 2 Me 
H 
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N-r4-N-rN-phfinyl-N-f4-trifluoromethoxvbenzyl1aminome thvn-2-(2- 
mpth ylphp.nvl^henz ovnmethionine. methvl ester 
Prepared according to the procedure of example 1236A from reaction between 
1236C and 4-trifluoromethoxybenzyl bromide. NMR(CDC1 3 ) 7.85-7.95 (m, 1H); 7.15-7.4 
15535 (m, 12H); 6.8-6.9 (m, 1H); 6.7-6.8 (m, 2H); 5.8-5.9 (m, 1H); 4.65 (m, 3H); 4.60 (s, 2H); 
3.65 (s, 3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). (DSI/NH 3 )/MS: 
636(M+H) + . 



CF 3 0 




SMe 



C0 2 Li 



15540 Example 1242B 

N-|-4-N-(N-phenvl-N-( , 4-trifluoromethoxybenzynaminomethyD-2-(2- 
methylphenyDbenzovllmethionine lithium salt 
Prepared according to the procedure of example 1 178J from 1242A. NMR 
lH(MeOH-d4): 7.6-7.7 (1H, m); 7.3-7.4 (3H, d), 7.05-7.25 (9H, m); 6.7-6.8 (2H, m); 
15545 6.6-6.7 (1H, m); 4.7-4.8 (4H, m); 4.1-4.22 (1H, m); 1.7-2.1 (10H, m). ESI(-)/MS: 
621(M-Li). 




15550 Example 1243 

N-f4-N-(N-phenvl-N-r4-nitrobenzvnaminomethvn-2-f2-methvlphen ynbenzovl1methionine 

lithium salt 
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15555 F.xample 1243A 

M-f^-N^N-phenvl-N-^-nitrobenzvnaminnmethvn^-ra-methvlp henvl'tbenzovllmethionine. 

methvl ester 

Prepared according to the procedure of example 1236A from reaction between 
1236C and 4-nitrobenzyl bromide. NMR(CDC1 3 ) 8.15-8.20 (m, 2H); 7.85-7.95 (m, 1H); 
15560 7.1-7.45 (m, 10H); 6.75-6.81 (m, 1H); 6.65-6.71 (m, 2H); 5.78-5.88 (m, 1H); 4.7-4.8 
(ss, 4H); 4.6-4.75 (m, 1H); 3.65 (s, 3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, IH); 1.5-1.7 (m, 
1H). (DSI/NH 3 )/MS: 598(M+H) + ; 615 (M+NH 4 ) + . 




15565 Example 1243B 

N-r4-N-(N-phenyl-N-(4-nitroheny.vnaminomethvn-2-r2-methvlphenvnbenz ovnmethionine 

lithium salt 

Prepared according to the procedure of example 1178J from 1243 A. NMR 
lH(MeOH-d4): 8.15-8.2 (2H, m); 7.6-7.7 (1H, m), 7.48-7.56 (2H, m); 7.35-7.41 (1H, 
15570 m); 7.15-7.3 (8H, m); 6.65-6.78 (3H, m), 4.78-4.85(4H, m); 4.1-4.22 (1H, m); 1.7-2.1 
(10H, m). ESI(-)/MS: 582(M-Li). 
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N-r4-N-rN-phenvl-N-(4-carboxvlic acid hen7y | )aminnmethvn-2-f2- 
methylphenvl'thenzovnmethionine. dilithium salt 




Example 1244 A 

N-14-N-(N-phenyl-N-(4-carboxylic acid bcnzvl'>aminomethylV2-('2- 
methylphenyDbenzoyllmethionine. dimethyl ester 
Prepared according to the procedure of example 1236A from reaction between 
1236C and methyl 4-(bromomethyl) benzyolate. NMR(CDC1 3 ) 7.85-7.95 (m, 1H); 7.18- 
7.40 (m, 12H; 6.7-6.85 (m, 3H); 5.8-5.9 (m, 1H); 4.7 (s, 4H); 4.58-4.68 (m, 1H); 3.90 
(s, 3H); 3!68 (s, 3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). 
(DSI/NH 3 )/MS: 628(M+NH4) + . 




Example 1244B 

N-r4-N-(N-phenvl-N-(4-carboxylic acid benzynaminomethylV2-(2- 
methvlphenvnbenzovllmethionine. dilithium salt 
Prepared according to the procedure of example 1 178J from 1244A. NMR 
lH(MeOH-d4): 7.9-8.0 (2H, m); 7.6-7.7 (1H, m), 7.3-7.4 (2H, m); 7.1-7.28 (9H, m); 
6.7-6.75 (2H, m); 6.6-6.7 (1H, m); 4.78 (2H, s); 4.70 (2H, s); 4.1-4.22 (1H, m); 1.7-2.1 
(10H, m). ESI(-)/MS: 595(M-Li). 
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15600 Example 1245 

N-r4-N-(N-phenvl-N-f4-phenvlbenzvl1aminom ethvlV2-(2- 
methvlphenv nhen7.nvllmethionine lithium salt 




15605 Example 1245 A 

N-r4-N-rN-r>henvl-N-f4-phenvlbenzvnaminomet hvlV2-(2- 
methvlphenvnhenzovllmethionine. m ethvl ester 
Prepared according to the procedure of example 1236A from reaction between 
1236C and 4-phenylbenzyl bromide. NMR(CDC1 3 ) 7.85-7.95 (m, 1H); 7.1-7.45 (m, 17H); 
15610 6.75-6.81 (m, 1H); 6.65-6.7 (m, 3H); 5.8-5.9 (m, 1H); 4.7-4.8 (ss, 4H); 4.6-4.75 (m, 
1H); 3.65 (s, 3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). (DSI/NH 3 )/MS: 
629(M+H) + . 




15615 Example 1245B 

N-r4-N-(N-phenvl-N-('4-phenvlbenzvnaminom ethvl'>-2-(2- 
methylphenynbenzovllmethionine lithium salt 
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Prepared according to the procedure of example 1 178 J from 1245 A. NMR 
lH(MeOH-d4): 7.1-7.7 (19H, m); 6.7-6.8 (2H t m); 6.6-6.7 (1H, m); 4.7-4.8 (4H, m); 
15620 4.1-4.22 (1H. m); 1.7-2.1 (10H, m). ESI(-)/MS: 613(M-Li). 




Example 1246 

15625 N-[4-N-fN-phenyl-N-(4-N-carboxvmethionine > )benzvnaminomethyl-2-f2- 

methylphenynbenzoyllmethionine dilithium salt. 




Example 1246 A 

15630 4-(chloromethylVbenzoylmethionine. methyl ester 

A mixture of 4-(chloromethyl)-benzoyl chloride (0.189 g, 1 mmol), methionine 
methyl ester hydrochloride (0.199 g, 1 mmol), and 0.5 ml of pyridine in 5 ml of chloroform 
was stirred for 12 hours. The organic solution was washed with 10 % HC1, brine, and dried 
over MgS0 4 . Flash chromatography of the residue afforded 0.20 g of desired product 

15635 (64%). NMR(CDC1 3 ) 7.80-7.85 (m, 2H); 7.28-7.32 (m, 2H; 6.9-7.0 (m, 1H); 4.9-5.0 (m, 
1H); 4.60 (s, 2H); 3.80 (s. 3H); 3.68 (s, 3H); 2.35-2.45 (m, 2H); 2.12-2.35 (m, 1H); 2.1- 
2.2 (m, 1H). (DSI/NH 3 )/MS: 316(M+H) + ; 333(M+NH 4 ) + . 
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15640 Example 1246B 

N-r4-N-fN-phenyl-N-(4-N^arboxvmethionine)benzyl)aminomethvl-2-(2- 

methvlphenvnbenzovllmethionine. dirnethvl ester 
Prepared according to the procedure of example 1236 A from the reaction between 
1236C and 1246A. NMR(CDC1 3 ) 7.85-7.95 (m. 1H); 7.75-7.80 (m, 2H); 7.18-7.35 (m, 
15645 9H); 7.10 (s, 1H); 6.9-6.95 (m, 1H); 6.68-6.78 (m, 3H); 5.8-5.9 (m, 1H); 4.81 (s. 2H); 
4.5-4.65 (m, 1H); 3.80 (s, 3H); 3.68 (s, 3H); 2.35-2.45 (m, 2H); 2.12-2.35 (m, 1H); ); 
2.0-2.15 (m, 9H); 1.7-2.0 (m, 1H); 1.5-1.7 (m f 1H). (DSI/NH 3 )/MS: 742(M+H)*. 




15650 Example 1246C 

N-r4-N-fN-phenyl-N-(4-N-carboxymethionine)benzyl)aminomethyl-2-( 

methylphenyDbenzoyllmethionine dilithium salt. 
Prepared according to the procedure of example 1 178 J from 1246B. NMR (d4- 
MeOH): 7.8-7.9 (2H, m); 7.6-7.7 (1H, m); 7.3-7.4 (4H, m); 7.2 (4H, m); 7.1 (4H, m); 
15655 6.7-6.75 (2H, m); 6.6-6.7 (1H, m); 4.8 (4H, m); 4.5-4.6 (1H, m); 4.2-4.3 (1H, m); (2.5- 
2.65 (2H, m); 1.6-2.3 (15H, m). ESI(-)/MS: 711 (M-Li); 733 (M+Na-2H). 




15660 Example 1247 

N-r4-N-(N-phenyl-N-f2-naphthyDaira^ 

lithium salt 
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15665 Example 1247 A 

N-f4-N-(N-phenvl-N-(2-naphthvnaininomethylV2-(2-methylphenynbenzovnmethionine. 

methyl ester 

Prepared according to the procedure of example 1236A from reaction between 
1236C and 2-bromomethyl-naphthalene. NMR(CDC1 3 ) 7.68-7.95 (m, 5H); 7.18-7.45 (m, 
15670 11H); 7.1 (s, 1H); 6.7-6.85 (m, 3H); 5.8-5.9 (m, 1H); 4.80 (s, 2H); 4.76 (s, 2H); 4.56- 
4.7 (m, 1H); 3.68 (s, 3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, IH). 
(DSI/NH 3 )/MS: 603(M+H) + . 




15675 Example 1247B 

N-r4-N-(N-phenyl-N-('2-naphthyl1aminomethyl'>-2-('2-methylphenyl')benzoynmethionine 

lithium salt 

Prepared according to the procedure of example 1 178J from 1247 A. NMR 
l H(MeOH-d4): 7.78-7.84 (2H, m); 7.6-7.8 (3H, m), 7.3-7.5 (4H, d); 7.0-7.25 (8H, m); 
15680 6.8-7.0 (2H, m); 6.75-6.82 (2H, m); 6.6-6.6 (1H, m); 4.8 (2H, s); 4.85 (2H, s); 4.1-4.22 
(1H, m); 1.7-2.1 (10H, m). ESI(-)/MS: 587(M-Li). 
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15685 




SMe 



N ^C0 2 Li 



Example 1248 

N-r4-A^-W-phenyl-N-('9-methvl-anthracene-yl'>aminomethyl'>-2-(2- 
methylphenyhbenzovnmethionine lithium salt 



15690 




15695 



N CQ 2 Me 



Example 1248 A 

N-r4-//-W-phenyl-N-r9-methyl-anthracene-ynaminomethyl'>-2-(2- 
methylphenynbenzoyllmethionine. methyl ester 
Prepared according to the procedure of example 1236A from reaction between 
1236C and 9-bromomethyl-anthracene. NMR(CDC1 3 ) 8.4 (s, 1H); 8.1-8.2 (m, 2H); 7.9- 
8.0 (m, 2H); 7.0-7.65 (m, 12H); 7.1 (s, 1H); 6.8-6.95 (m, 3H); 5.8-5.9 (m, 1H); 5.45 (s, 
2H); 4.68 (m, 1H); 4.25 (s, 2H); 3.60 (s, 3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5- 
1.7 (m, 1H). (DSI/NH 3 )/MS: 653(M+H) + . 



15700 




SMe 



15705 



N "C0 2 Li 
H 



Example 1248B 

AW-A^(N-phenyl-iV-(9-methyl-anthracene-ynaminomethyn-2-(2- 
methylphenyDbenzovll methionine lithium salt 
Prepared according to the procedure of example 1 178J from 1248 A. NMR 
^(MeOH-cH): 8.45 (IH, s); 8.17-8.22 (2H, m), 7.9-8.05 (2H, m); 7.1-7.5 (13H, m), 
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6.8-6.95 (3H, m); 6.5-6.67 (1H, ra); 5.45 (2H, s); 4.5 (2H, s); 4.1-4.22 (IH, m); 1.7-2.1 
(10H, m). ESI(-)/MS: 637(M-Li). 




Example 1249 

N-[4-A^-W-phenyl-N-(2-methyl-anthraquinone-ynaminomethyl')-2-(2- 
methylphenyDbenzoyllmethionine lithium salt 



15715 




Example 1249 A 

A^-r4-A^-W-phenyl-N-(2-methyl-anthraquinone-yl'>aminomethyn-2-(2- 
methylphenynbenzoyllmethionine. methyl ester 
Prepared according to the procedure of example 1236A from reaction between 
15720 1 236C and 2-bromomethyl-anthraquinone. NMR(CDC1 3 ) 8.4 (s, 1H); 8.0-8.35 (m, 3H); 

7.9-8.0 (m, 2H); 7.0-7.65 (m, 11H); 6.8-6.95 (m, 3H); 5.8-5.9 (m, 1H); 4.8 (s, 2H); 4.78 
(s, 2H); 4.56-4.7 (m, 1H); 3.63 (s, 3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 
1H). (DSI/NH 3 )/MS: 683(M+H) + . 
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O 




SMe 



C0 2 Li 



15725 



Example 1249B 

Air4-Ar-W-phenvl-Al(2-m 

methylphenynbenzovllmethionine lithium salt 
Prepared according to the procedure of example 1 178J from 1249A. NMR 
15730 *H(MeOH-d4): 8.1-8.3 (4H, m); 7.8-7.9 (2H, m), 7.7-7.8 (1H, m); 7.6-7.7 (1H, m); 

7.25-7.35 (1H, m); 7.0-7.3 (8H f m); 6.75-6.8 (2H, m); 6.6-6.7 (1H, m); 4.9 (2H, s); 4.8 
(2H, s); 4.1-4.22 (1H, m); 1.7-2.1 (10H, m). ESI(-)/MS: 667(M-Li). 



15735 




Example 1250 

A^-r4-A^-f7V-phenvl-^-f2J-difluorobenzvnaminomethvlV2-(2- 
methvlphenyDbenzovllmethionine lithium salt 



15740 




Example 1250A 
jV-r4-Ar-rN-phenvl-^-f2.3-difluorobenzynaminomethylV2-f2- 
methylphenyDbenzoyllmethionine. methyl ester 
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Prepared according to the procedure of example 1236 A from reaction between 
15745 1 236C and 2,3-difluorobenzyl bromide. NMR(CDC1 3 ) 7.85-7.95 (m, 1H); 6.95-7.40 (m, 
1 1H); 6.68-6.8 (m, 3H); 5.8-5.9 (m, 1H); 4.75 (s, 2H); 4.70 (s, 2H); 4.60-4.70 (m, 1H); 
3.70 (s, 3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). (DSI/NH 3 )/MS: 
589(M+H) + . 




Example 1250B 
^.f4.^-(N-phenvl-^/-f2.3-difluorobenzvnaminomethvn-2-(2- 
methvlphenynhenzovllme thionine lithium salt 
Prepared according to the procedure of example 1 178J from 1250A. NMR 
15755 lH(MeOH-d4): 7.7-7.8 (1H, m); 7.3-7.4 (1H, m), 7.0-7.28 (11H, m); 6.65-6.75 (3H, m); 
4.8-4.85 (4H, m); 4.1-4.22 (1H, m); 1.7-2.1 (10H, m). ESI(-)/MS: 573(M-Li). 




15760 Example 1251 

A/ r -r4-A^-f//-phenvl-A^-(2.4-difluorobenzvnaminomethvlV2-f2- 
methylphenynbenzovllmethionine lithium salt 




-714- 



WO 98/50029 



PCTAJS98/09296 



15765 



• Example 1251 A 
AW-Al(/V-phenyl-N-(2.4-difluoro^ 

methylphenynbenzovllmethionine. methyl ester 
Prepared according to the procedure of example 1236 A from reaction between 



1236C and 2,4-difluorobenzyl bromide. NMR(CDC1 3 ) 7.85-7.95 (m, 1H); 7.18-7.40 (m, 
15770 9H); 7.1 (s, 1H); 6.7-6.85 (m, 4H); 5.8-5.9 (m, 1H); 4.7 (s, 2H); 4.68 (m, 3H); 3.68 (s, 
3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). (DSI/NH 3 )/MS: 589(M+H) + . 



methvlphenvDbenzovllmethionine lithium salt 
Prepared according to the procedure of example 1 178 J from 125 1 A. NMR 
lH(MeOH-d4): 7.6-7.68 (1H, m); 7.3-7.4 (1H, m), 7.3-7.4 (1H, d); 7.0-7.3 (9H, m); 
6.8-7.0 (2H, m); 6.6-6.8 (3H, m); 4.70 (2H, s); 4.75 (2H, s); 4.1-4.22 (1H, m); 1.7-2.1 
15780 (10H, m). ESI(-)/MS: 573(M-Li). 




15775 



Example 125 IB 
//-r4-A^-(A^-phenyl-Af-(2.4-difluorobenzyl)aminomethyl)-2-( r 2- 




15785 



Example 1255 

A^-[4-A^-rN-phenyl-A^-f2-thiophenesulfonyl)aminomethylV2-(2- 
methylphenynbenzoy 11 methionine lithium salt 
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SMe 



C0 2 OMe 



F.xample 1255A 

15.790 A^-r4-A/'-(jV-phenvl-A^-('2-thinphenesulfonvnamin omethvn-2-(2- 

methvlphenynbenzovllmethionine. methyl ester 
Prepared according to the procedure of example 1229 A from reaction between 
1236C and 2-thiophenesulfonyl chloride. NMR(CDC1 3 ) 7.75-7.82 (m, 1H); 7.60-7.62 (m, 
1H); 7.39-7.42 (m, 1H); 7.12-7.38 (m, 9H); 7.05-7.11 (m, 2H); 6.95-7.05 (m, 2H); 5.8- 
15795 5.9 (m, 1H); 4.78 (s, 2H); 4.5-4.65 (m, 1H); 3.62 (s, 3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 
1H); 1.5-1.7 (m, 1H). (DSI/NH 3 )/MS: 609(M+H) + ; 626(M+NH 4 ) + . 



SMe 



C0 2 Li 



Example 1255B 

15800 A^-r4-7V-W-phenvl-N-(2-thiophenesulfonvnamino methvn-2-(2- 

methvlphenynhenzovUme thionine lithium salt 
Prepared according to the procedure of example 1 178J from 1255 A. NMR 
lH(MeOH-d4): 7.8-7.9 (1H, m); 7.5-7.6 (1H, m), 7.42-7.45 (1H, m); 7.1-7.3 (9H, m); 
6.95-7.1 (3H, m); 4.9 (2H, s); 4.1-4.22 (1H, m); 1.7-2.1 (10H, m). ESI(-)/MS: 593(M- 
15805 Li). 





SMe 



C0 2 Li 
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Example 1256 

15810 AW-AlfAlphenyl-Alf^-mrt^ 

methylphenynbenzovllmethionine lithium salt 




N "C0 2 Me 
H 



Example 125 6 A 

15815 N-r4-A^-(A^-phenyl-A/-(2-methyM-methylenethiazolynanunomethylV2-(2- 

methylphenyDbenzoyllmethionine. methyl ester 
Prepared according to the procedure of example 1236A from reaction between 
1236C and 4-methyl-2-(bromomethyl)-thiazole. NMR(CDC1 3 ) 7.82-7.95 (m, 1H); 7.10- 
7.40 (m, 9H); 6.8 (s, 1H); 6.7-6.8 (m, 2H); 5.8-5.9 (m, 1H); 4.78 (s, 2H); 4.75 (s, 2H); 
15820 4.56-4.7 (m, 1H); 3.68 (s, 3H); 2.67 (s, 3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 
(m, 1H). (DSI/NH 3 )/MS: 574(M+H) + . 



SMe 



CQ 2 Li 



Example 1256B 

15825 jV-[4-^-(^-phenvl-jV-('2-methyl-4-methylenethia2olynarninomethylV2-(2- 

methylphenynbenzoyll methionine lithium salt 
Prepared according to the procedure of example 1 178J from 1256A. NMR 
' l H(MeOH-d4): 7.6-7.68 (1H, m); 7.32-7.4 (1H, m), 7.0-7.28 (9H, m); 6.7-6.8 (2H, m); 
6.6-6.7 (1H, m); 4.78 (2H, s); 4.70 (2H, s); 4.1-4.22 (1H, m); 2.62 (3H, s); 1.7-2.1 
15830 (10H, m). ESI(-)/MS: 558(M-Li). 
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Example 1257 
15835 AM4-A^(Al3.5-difluorophe^ 

methylphenyl^benzovllmethioaine lithium salt, 

F 

N 

Example 1257 A 

15840 Prepared according to the procedure of example 1258A from reaction between 3,5- 

difluoroaniline and 5-thizaolecarboxaldehyde. NMR(CDC1 3 ) 8.85 (s, 1H); 7,82 (s, 1H); 
. 6. 10-6.30 (m, 3H); 4.56 (s, 2H); 4.05-4.50 (m, 1H). DSI/NH 3 )/MS: 227(M+H) + ; 
244(M+NH 4 ) + . 




15845 

Example 1257B 

Prepared according to the procedure of example 1287B from reaction between 
1257A and 4-bromomethyl-2-(2-methylphenyl)benzoic acid methyl ester. NMR(CDC1 3 ) 
8.75-8.80 (s, 1H); 7.82-8.00 (m, 1H); 7.75 (s, 1H); 7.12-7.38 (m, 4H); 7.00-7.10 (m, 
15850 2H); 6.20-6.27 (m, 3H); 4.80 (s, 2H); 4.60 (s, 2H); 3.60 (s, 3H); 2.03 (s, 3H). 
DSI/NH 3 )/MS: 465(M+H) + ; 482(M+NH4) + . 




6 
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Example 1257C 

15855 A^-[4-N-W-3.5-difluorophenyl-^-f54hiazolvlmethyl^aniinomethylV2-(2- 

methylphenyl'lbenzoyllmethionine. methyl ester. 
Prepared according to the procedure of example 1258C from 1257B. NMR(CDC1 3 ) 
8.75-8.80 (s, 1H); 7.80-7.90 (m, 1H); 7.65-7.80 (m, 1H); 7.12-7.38 (m, 5H); 6.93 (s, 
1H); 6.10-6.20 (m, 3H); 4.68 (s, 2H); 4.48-4.60 (m, 3H); 3.57 (s, 3H); 1.90-2.10 (m, 
15860 8H); 1.60-1.90 (m, 1H); 1.45-1.60 (m, 1H). DSI/NH 3 )/MS: 596(M+H) + . 




Example 1257D 

A/-r4-//-W-3.5-difluorophenvl-A^-f5-thiazolvlmethvnaminomethvlV2-('2- 
15865 methvlpheny nhenzovllmethionine lithium salt. 

Prepared according to the procedure of example 1 178J from 1257C. l H NMR 
(MeOH-d4): 8.9 (1H, s); 7.8 (1H, s); 7.6-7.7 (1H, m); 7.3-7.4 (1H, m); 7.1-7.3 (3H, m); 
7.0-7.1 (1H, s); 6.3-6.45 (2H, m); 6.2-6.3 (1H, s); 4.95 (2H, s); 4.7 (2H, s); 4.1-4.22 
(1H, m); 1.6-2.2 (10H, m). ESI(-)/MS: 580(M-Li). Anal. Calcd for 
15870 C30H28F2N3O3S2LM.73H2O: C, 58.23; H, 5.12; N, 6.79. Found: C, 58.24; H, 4.90; 
N, 6.54. 
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15875 



Example 1258 

AH4-Al(Al(5-thiazolvlm^ 

methylphenyDbenzovllmethionine lithium salt. 



F 




OMe 



15880 



Example 1258 A 



A mixture of 3,5-difluorobenzyl amine (2.0 g, 14.2 mmol), 4-formyl-2-(2- 
methylphenyl)benzoic acid methyl ester (3.6 g, 14.2 mmol), and sodium 
triacetoxyborohydride (6.0 g, 28.8 mmol) in 50 ml of 1 ,2-dichloroethane was stirred for 24 . 
hours. The reaction mixture was washed with 4N NaOH and with brine, then dried over 
15885 anhydrous MgS0 4 . Flash chromatography of the reside from evaporation of the organic 
solution eluting with 1:1 EtOAc/Hexane afforded 4.01 g of the title compound. (74%). 



NMR(CDC1 3 ) 7.95-8.00 (m, 1H); 7.38-7.45 (m, 1H); 7.18-7.30 (m, 4H); 7.05-7.15 (m, 
1H); 6.85-6.92 (m, 2H); 6.63-6.72 (m, 1H); 3.88 (s, 2H); 3.80 (s, 2H); 3.62 (s, 3H); 
2.05 (s, 3H). (DSI/NH 3 )/MS: 382(M+H) + ; 399(M+NH 4 ) + . 



15890 




Example 1258B 
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Prepared according to the procedure of example 1258 A from reaction between 
1258A and 5-thiazolealdehyde. NMR(CDC1 3 ) 8.80 (s, 1H); 7.95-8.00 (m, 1H); 7.72 (s, 
15895 1H); 7.50-7.55 (m, 1H); 7.10-7.32 (m, 4H); 7.0-7.1 (m, 1H); 6.9-7:0 (m, 2H); 6.68-6.72 
(m, 1H); 4.62-4.70 (m, 2H); 3.60 (s, 5H); 2.07 (s, 3H). (DSI/NH 3 )/MS: 479(M-fH) + ; 
496(M+NH 4 ) + . 



A mixture of 1258B ( 0.304 g, 0.63 mmol) and lithium hydroxide (0.076 g, 3.15 
mmol) in 30 ml of 1: 1 water/methanol was refluxed for 12 hours. After cooling to room 
temperature, the reaction mixture was neutralized to PH= 5-6 carefully by 1.0 M NaHS0 4 . 
The precipitate from neutralization was extracted into 40 ml of EtOAc. The organic solution 

15905 was then washed by brine, and dried over anhydrous MgS0 4 . Evaporation of the solvent 

afforded pure corresponding acid which was used directly for methionine coupling reaction. 

A mixture of the acid(0.30g, 0.63 mmol) from previous step, L-methionine methyl 
ester hydrochloride (0.252g, 1.26 mmol), 1 -hydroxy benzotriazole hydrate (0.43 g, 3.15 
mmol), l-ethyl-3-(3-dimethyl-aminopropyl)carbodiimide (0.61 g, 3.15 mmol), and 

15910 triethylamine hydrochloride (0.43 g, 3. 15 mmol) in 15 ml of anhydrous DMF was heated 
under N 2 at 75°C for 20 hours. After cooling to room temperature, the solution was diluted 
with 50 ml of EtOAc, then was put to 200 ml of water. The aqueous solution was extracted 
with another portion of 50 ml of EtOAC. Combined organic solution was washed with 30 
ml of saturated NaHC0 3 twice, then with 50 ml of brine, finally dried over anhydrous 

15915 MgS0 4 . Flash chromatography of the residue from evaporation of the EtOAc solution 
eluting with 70:30 EtOAc/Hexane afforded 0.235 g of the title compound. (61%). 
NMR(CDC1 3 ) 8.78 (s, 1H); 7.90-8.00 (m, 1H); 7.72 (s, 1H); 7.50-7.55 (m, 1H); 7.20- 
7.38 (m, 5H); 6.9-7.0 (m, 2H); 6.68-6.72 (m, 1H); 5.88-5.92 (m, 2H); 4.58-4.70 (m, 
1H); 3.88 (s, 2H); 4.62-4.70 (m, 5H); 3.60 (s, 2H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 

15920 1.5-1.7 (m, 1H). (DSI/NH 3 )/MS: 610(M+H) + . 




15900 



Example 1258C 
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SMe 



N C0 2 Li 
H 



Example 1258D 

A^44-^-W-(5-thiazolylmethvlV^V-(3.5-difluorobenzvl)aminomethvD-2-(2- 
15925 methylphenyDbenzoyllmethionine lithium salt. 

Prepared according to the procedure of example of 1 178J from example 1258C. 
NMR lH(MeOH-d4): 8.95 (1H, s); 7.78 (1H, s); 7.6-7.7 (1H, m); 7.4-7.5 (1H, m), 
7.05-7.3 (5H, m); 6.95-7.05(2H, m); 6.85-6.95 (1H, m); 4.95 (2H, s); 4.1-4.22 (1H, m); 
3.9 (2H, s); 4.7 (2H, m); 4.6 (2H, s); 2.25 (2H, s); 1.6-2.1 (8H, m). ESI(-)/MS: 594(M- 
15930 Li). 




SMe 



15935 



N C0 2 Li 



Example 1259 

N-f4-AM'A> r -phenyl-7V-(3.5-difluorobenzyl')aminomethyl')-2-(2- 
methylphenyDbenzoyllmethionine lithium salt 




15940 



N "C0 2 Me 



Example 1259 A 
//-r4-A^-W-phenyl-Ar-(3.5-difluorobenzyl')aminomethvlV2-(2- 
methvlphenynbenzoynmethionine. methvl ester 



-722- 



WO 98/50029 



PCT/US98/09296 



Prepared according to the procedure of example 1236 A from reaction between 
1236C and 3,5-difluorobenzyl bromide. NMR(CDC1 3 ) 7.85-7.95 (m, 1H); 7.18-7.40 (m, 
9H); 7.1 (s, 1H); 6.75-6.8 (m, 2H); 6.65-6.75 (m,'2H); 5.8-5.9 (m, 1H); 4.7 (s, 2H); 4.6 
15945 (m, 3H); 3.68 (s, 3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, IH). 
(DSI/NH 3 )/MS: 589(M+H) + . 



methylphenylfoenzoyllmethionine lithium salt 
Prepared according to the procedure of example 1 178J from 1259A. NMR 
^(MeOH-cU): 7.7-7.8 (1H, m); 7.3-7.4 (1H, d), 7.0-7.3 (7H, d); 6.8-6.9 (3H, m); 6.6- 
6.8 (4H, m); 4.88 (2H, s); 4.85 (2H, s); 4.1-4.22 (1H, m); 1.7-2.1 (10H, m). ESI(-)/MS: 
15955 573(M-Li). 




15950 



Example 1259B 
yV-[4-^V-(^-phenyl-/V-(3.5-difluorobenzyl)aminomethylV2-(2- 




15960 



Example 1260 

A^-f4-A^-W-f4-acetonitrilephenyl-Ar-(3.5-difluorobenzyl')aminomethylV2-f2- 
methylphenynbenzoynmethionine lithium salt. 
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Example 1260A 

1 5965 Prepared according to the procedure of example 1236A from reaction 3,5- 

difluorobenzyl bromide, 4-bromomethyl-2-)2-methylphenyl)benzoic methyl ester, and 4- 
aminobenzyl cyanide. NMR(CDC1 3 ) 7.95-8.00 (m, 1H); 7.02-7.35 (m, 8H); 6.62-6.80 (m, 
5H); 4.75 (s, 2H); 4.65 (s, 2H); 3.65 (s, 2H); 3.60 (s, 3H); 2.01 (s, 3H). (DSI/NH 3 )/MS: 
497(M+H) + ; 514(M+NH 4 ) + . 

15970 




Example 1260B 

A/-r4-yV-fA/-r4-acetonitrilephenvl-^-r3.5-difluoro benzvnaminomethvn-2-q- 
methylphenyltbenzovnmethionine. methyl ester 
15975 Prepared according to the procedure of example 1258C from example 1260A. 

NMR(CDC1 3 ) 7.85-7.95 (m, 1H); 7.05-7.38 (m, 7H); 7.05 (s, 1H); 6.6-6.80 (m, 5H); 
5.80-5.90 (m, 1H); 4.70 (s, 2H); 4.60 (s, 2H); 3.65 (s, 2H); 3.61 (s, 3H); 2.0-2.15 (m, 
8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). (DSI/NH 3 )/MS: 628(M+H) + ; 645(M+NH 4 ) + . 




Example 1260C 

iV44-^-(^-(4- a cetonitrilephenyl-Af-f3.5-difluorobenzvDaminomethylV2-f2- 
methylphenyllbenzoyllmethionine lithium salt. 
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Prepared according to the procedure of example 1 178J from example 1260B. NMR 
15985 lH(MeOH-d4): 7.6-7.7 (1H, m); 7.3-7.4 (1H, m), 7.0-7.3 (8H, m); 6.65-6.9 (5H, m); 
4.78 (2H, s); 4.7 (3H, s); 4.1-4.22 (1H, m); 3.7 (2H, s); 1.7-2.1 (10H, m). ESI(-)/MS: 
612(M-Li). Anal. Calcd for C35H32F2N3O3SLM.64 H2O: C, 64.76; H, 5.48; N, 6.47. 
Found: C, 64.75; H, 5.19; N, 6.16. 

15990 




Example 1261 

N-f4-A^-(A^-phenyl-A^-(3-methoxy-5-nitrobenzynaminomethylV2-(2- 
methvlphenvnbenzovllmethionine lithium salt. 

15995 




Example 1261 A 

^-r4-^-rN-phenvl-N-(3-methoxv-5-nitrobenzvnaminomethvn-2-(2- 
methylphenvnbenzovnmethionine. methvl ester 
16000 Prepared according to the procedure of example 1236A from reaction between 

1236C and 3-methoxy-5nitrobenzyl bromide. NMR(CDC1 3 ) 8.1-8.2 (m, 2H); 8.0 (s, 1H); 
7.68-7.95 (m, IH); 7.1-7.40 (m, 8H); 6.9-6.95 (m, 1H); 6.7-6.8 (m, 1H); 6.6-6.7 (m, 
2H); 5.8-5.9 (m, 1H); 4.78 (s, 2H); 4.6 (m, 3H); 3.92 (s, 3H); 3.68 (s, 3H); 2.0-2.15 (m, 
8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). (DSI/NH 3 )/MS: 628(M+H) + . 
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Example 126 IB 

Air4-/V-(Alphenvl-A^^ 

methylphenyObenzovll methionine lithium salt. 
Prepared according to the procedure of example 1 178 J from 1261 A. NMR 
16010 ^(MeOH-d^: 8.1-8.2 (1H, m); 7.9-8.0 (lH f m), 7.6-7.7 (1H, m); 7.3-7.4 (1H, m); 7.0- 
7.3 (9H, m); 6.6-6.75 (3H, m); 4.8(2H, s); 4.72 (2H, s); 4.1-4.22(1H, m); 3.95 (3H, s); 
1.7-2.1 (10H, m). ESI(-)/MS: 612(M-Li). 



16015 




Example 1262 

A^f4-AL(Al(4. n i tr0 pte^ 

methylphenynbenzoyllmethionine lithium salt. 



16020 




Example 1262A 

Prepared according to the procedure of example 1236A. Instead of using aniline, 4- 
nitroaniline was used to make the title compound. NMR(CDC1 3 ) 8.08-8.1 1 (m, 2H); 7.94- 
8.00 (m, 1H); 7.38-7 : 42 (m, 1H); 7.18-7.24 (m, 5H); 7.0-7.18 (m, 1H); 6.55-6.60 (m, 



-726- 



WO 98/50029 



PCT/US98/09296 



16025 2H); 4.95 (m, 1H); 4.52 (s, 2H); 3.60 (s, 3H); 2.00 (s, 3H). (DSI/NH 3 )/MS: 
394(M+NH 4 ) + . 




Example 1262B 

1 6030 Prepared according to the procedure of example 1 1 78H from 1 262 A. NMR(CDC1 3 ) 

8.08-8.11 (m, 2H); 7.94-8.00 (m, 1H); 7.38-7.42 (m, 1H); 7.18-7.24 (m, 5H); 7.0-7.18 
(m, 1H); 6.55-6.60 (m, 2H); 4.95 (m, 1H); 4.52 (s, 2H); 2.00 (s, 3H). (DSI/NH,)/MS: 
380(M+NH 4 ) + . 



16035 




Example 1262C 

Prepared according to the procedure of example 1 1781 from 1262B. NMR(CDC1 3 ) 
8.08-8.1 1 (m, 2H); 7.94-8.00 (m, 1H); 7.38-7.42 (m, 1H); 7.20-7.38 (m, 5H); 7.18-7.20 
(m, 1H); 6.55-6.60 (m, 2H); 5.89-5.95 (m, 1H); 4.95-5.00(m, 1H); 4.58-4.70 (m, 1H); 
16040 4.55 (m, 2H); 3.62 (s, 3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). 
(DSI/NH 3 )/MS: 508(M+H) + ; 525(M+NH 4 ) + . 




Example 1262D 
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A^44-A^-fA^-(A-nitrnp hftn yl-A^-(4-methoxvbenzyl'lamino rnethvl')-2-(2- 
mqt tylphenvObenzovllmethionine. methvl ester 
Prepared according to the procedure of example 1236A from reaction between 



1262C and 4-methoxybenzyl bromide. NMR(CDC1 3 ) 8.08-8.11 (m, 2H); 7.94-8.00 (m, 
1H); 7.38-7.42 (m, 1H); 7.11-7.40 (m, 6H); 7.00 (m, 1H); 6.85-6.95 (m, 3H); 6.55-6.60 
16050 (m, 2H); 5.89-5.95 (m, 1H); 4.80 (s, 2H); 4.70(s, 2H); 4.60-4.70 (m, 1H); 3.80 (s, 3H); 
3.67 (s, 3H); 2.0-2.15 (m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). (DSI/NH 3 )/MS: 
628(M+H) + . 



Af-r4-A^-(A^-(4-nitrophenyl-Ar-f4-methoxybenzyl'laminomethvn-2-(2- 
methylphenynbenzovllmethionine lithium salt. 
Prepared according to the procedure of example 1 178J from 1262D. NMR 
l H(MeOH-d4): 8.0-8.05 (2H, m); 7.4-7.5 (1H, m), 7.3-7.4 (1H, m); 7.18-7.3 (7H, m); 
16060 7.0 (1H, m); 6.8-6.9 (4H, m); 4.8-4.85 (4H, m); 4.1-4.22 (1H, m); 3.88 (3H, s); 1 .7-2.1 
(10H, m). ESI(-)/MS: 612(M-Li). 




16055 



Example 1262E 




16065 



Example 1263 

A^-r4-jV-(A/ r -butvl-A^-f3.5-difluorobenzvnaminomethvlV2-f2- 
methylphenyDbenzoyllmethionine lithium salt. 
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F 




OMe 



16070 



Example 1263A 



Prepared according to the procedure of example 1258A from reaction between 
1258A and butyraldehyde. NMR(CDC1 3 ) 7.92-7.98 (m, 1H); 7.38-7.45 (m, 1H); 7.10- 
7.32 (m, 4H); 7.0-7.1 (m, 1H); 6.8-6.95 (m, 2H); 6.60-6.75 (m, 1H); 3.58-3.63 (m, 5H); 
3.55 (s, 2H); 2.38-2.48 (t,.2H); 2.07 (s, 3H); 1.4-1.6 (m, 2H); 1.2-1.4 (m, 2H); 0.8-0.9 
16075 (t, 3H). (DSI/NH 3 )/MS: 437(M+H) + . 



Prepared according to the procedure of example 1258C from 1263A. NMR(CDC1 3 ) 
7.9-8.00 (m, 1H); 7.40-7.46 (m, 1H); 7.20-7.40 (m, 4H); 7.20 (s, 1H); 6.7-6.85 (m, 2H); 
6.60-6.75 (m, 1H); 5.82-5.92 (m, 1H); 4.58-4.70 (m, 1H); 3.65 (s, 3H); 3.60 (s, 2H); 
3.55 (s, 2H); 2.40-2.48 (t, 2H); 2.20 (s, 3H); 1.8-1.96(m, 1H); 1.55-1.65 (m, 1H); 1.45- 
16085 1.55 (m, 2H); 1.2-1.4 (m, 2H); 0.8-0.9 (t, 3H). (DSI/NH 3 )/MS: 569(M+H) + . 




16080 



Example 1263B 
A/-f4-A^-W-butvl-A^-f3.5-difluorobenzynaminomethyn-2-( , 2- 
methylphenyDbenzoyllmethionine. methyl ester 
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.. Example 1263C 
N-f4-N-f/V-hutvl-/V-H .5-difluoroben7.vnaminomethvD-2-(2- 
16090 methylphenynhenzovllmethionine lithium salt. 

Prepared according to the procedure of example 1 178 J from 1263B. NMR 
l H(MeOH-d4): 7.6-7.7 (1H, m); 7.4-7.48 (1H, m), 7.0-7.28 (6H, m); 6.9-7.0 (2H, m); 
6.7-6.8 (1H, m); 4.1-4.22 (1H, m); 3.65 (2H, s); 3.58 (2H, s); 2.4-2.5 (2H, m); 2.21 
(1H, m); 1.8-2.1 (10H, m); 1.4-1.5 (2H, m); 1.22-1.4 (2H, m); 0.8-0.9 (3H, m). ESI(- 
16095 )/MS: 553(M-Li). Anal. Calcd for C31H35F2N2O3SLM.5 LiOH»0.26H2O: C, 62.04; H, 
6.05; N, 4.48. Found: C, 62.04; H, 6.05; N, 4.67. 



16100 




SMe 



C0 2 Li 



Example 1264 

^-r4-^-f^-(4.4.4-trifluorobutvl-Ar-n.5-di fluorobenzvnaminomethvn-2-(2- 
methvlphenvnhenzovllm ethionine lithium salt. 




OMe 



16105 Example 1264A 

Prepared according to the procedure of example 1258A from reaction between 
1258A and 4,4,4-trifluorobutyraldehyde. NMR(CDC1 3 ) 7.92-7.98 (m, 1H); 7.38-7.45 (m, 
1H); 7.10-7.32 (m, 4H); 7.0-7.1 (m, 1H); 6.8-6.92 (m, 2H); 6.62-6.78 (m, 1H); 3.58- 
3.63 (m, 5H); 3.55 (s, 2H); 2.43-2.55 (t, 2H); 2.00-2.1 (m, 5H); 1.7-1.82 (m, 

161 10 2H).(DSI/NH3)/MS: 492(M+H) + . 



-730- 



WO 98/50029 



PCMJS98/09296 




Example 1264B 

A^44-A^-rN-r444-trifluorohutvl-A^-r3.5-difluorobenzvnaminomethvl')-2-f2- 
16115 methvlphenynhenzovllme thionine. methvl ester 

Prepared according to the procedure of example 1258C from 1264A. NMR(CDC1 3 ) 
7.9-8.00 (m, 1H); 7.40-7.46 (m, 1H); 7.20-7.40 (m, 4H); 7.20 (s, 1H); 6.7-6.85 (m, 2H); 
6.60-6.75 (m, 1H); 5.82-5.92 (m, 1H); 4.58-4.70 (m, 1H); 3.65 (s, 3H); 3.61 (s, 2H); 
3.55 (s, 2H); 2.40-2.48 (t, 2H); 1.5-2. 16 (m, 14H). (DSI/NH 3 )/MS: 623(M+H) + . 

16120 




Example 1264C 

^-r4-A^-W-f4.4.4-trifluorohutvl-^-f3.5-difluoroben zvnaminomethvn-2-f2- 
methylphenyDbenzoyllmethionine lithium salt. 
16125 Prepared according to the procedure of example 1 178 J from 1264B. NMR 

!H(MeOH-d4): 7.6-7.7 (1H, m); 7.4-7.48 (1H, m), 7.0-7.28 (6H, m); 6.9-7.0 (2H, m); 
6.7-6.8 (1H, m); 4.1-4.22 (1H, m); 3.65 (2H, s); 3.6 (2H, s); 2.5-2.6 (2H, m); 1.6-2.25 
(14H, m); 1.4-1.5 (2H, m); 1.22-1.4 (2H, m); 0.8-0.9 (3H, m). ESI(-)/MS: 609(M-Li). 
Anal. Calcd for C3iH30F5N2O3SLi»1.21H2O: C, 58.70; H, 5.15; N, 4.42. Found: C, 
16130 58.69; H, 5.16; N, 4.18. 



-731 - 



WO 98/50029 



PCT/US98/09296 




Example 1265 

16135 A^44-N-f^-cvclohexvl-^-f3.5-difluorobeazvnaminomethvn-2-(2- 

methylphenynbenzoyllmethionine lithium salt. 




Example 1265 A . 

16140 Prepared according to the procedure of example 1258A from reaction between 

1258A and cyclohexanone. NMR (CDC1 3 ) 7.90-7.95 (m, 1H); 7.40-7.45 (m, 1H); 7.18- 
738 (m, 4H); 7.00-7.09 (m, 1H); 6,84-6.94 (m, 2H); 6.58-6.68 (m, 1H); 3.68 (s, 2H); 
3.62 (m, 5H); 2.40-2.50 (m, 1H); 2.08 (s, 3H); 1.75-1.96 (m, 4H); 1.05-1.65 (m, 6H). 
(DSI/NH 3 )/MS: 464(M+H) + . 

16145 




Example 1265B 

A^-r4-A^-(A^-cyclohexyl-N-f3.5-difluorobenzynaminomethylV2-(2- 
methylphenyDbenzoyllmethionine. methyl ester 
16150 Prepared according to the procedure of example 1258C from 1265A. NMR (CDC1 3 ) 

7.85-7.95 (m, 1H); 7.38-7.45 (m, 1H); 7.18-7.38 (m, 4H); 7.2 (s, 1H); 6.84-6.94 (m, 
2H); 6.58-6.68 (m, 1H); 5.85-5.93 (m, 1H); 4.56-4.65 (m, 1H); 3.70 (s, 2H); 3.65 (s, 
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16155 



16160 



2H); 3.61 (s, 3H); 2.40-2.50 (m, 1H); 1.96-2.18 (m, 7H); 1.71-1.96 (m, 6H); 1.55-1.68 
(m ,1H); 1.05-1.52 (m, 6H). (DSI/NH 3 )/MS: 595(M+H) + . 




SMe 



C0 2 Li 



Example 1265C 

A^-r4-yV-(A/-cvclohexyl-A^-(3.5-difluorobenzyl)anunomethyn-2-(2- 
methvlphenyDbenzoyllmethionine lithium salt. 
Prepared according to the procedure of example 1 178 J from 1265B. NMR 
^(MeOH-d^: 7.6-7.7 (1H, m); 7.35-7.45 (1H, m), 7.0-7.35 (5H, m); 6.9-7.0 (2H, m); 
6.7-6.8 (1H, m); 4.1-4.22 (1H, m); 3.7 (3H, s); 3.65 (3H, s); 2.4-2.52 (1H, m); 2.1 (1H, 
m); 1.7-2.1 (11H, m); 1.5-1.7 (2H, m); 1.23-1.5 (2H, m); 1.05-1.25 (3H, m). ESI(-)/MS: 
579(M-Li). 



16165 



16170 
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Example 1266 

A^-f4-A/-W-f4-cvclohexanonyD-A^-(3.5-difluorobenzyl')aminomethyl')-2-(2- 
methylphenyllbenzoyllmethionine lithium salt. 




SMe 



N C0 2 Me 



Example 1266 A 



-733- 



WO 98/50029 



PCT/US98/09296 



jV-r4-Ar-(A^-f4-r.yrlr.hRxanonvlV//-(3.5-difluoroben7.y l)aminomethvlV2-(2- 
I6175 mp.th ylphenvllbenzovllmethionine. methvl ester 

A mixture of 1267B (0.42 g, 0.604 mmol) and 10 ml of 10% of HC1 in 35 ml of 
acetone was refluxed until all 1267B disappeared. Solvents were removed under vacuum. 
The residue was treated with 20 ml of 2N Na 2 C0 3 , then extracted by 50 ml of EtOAc. The 
organic solution was then washed with brine, dried over anhydrous MgS0 4 . The crude 
1 6 1 80 product was purified by flash chromatography eluting with 1 : 1 EtOAc/Hexane to afforded 
0.25 g of the title compound. NMR (CDC1 3 ) 7.82-7.95 (m, 1H); 7.40-7.49 (m, 1H); 7.18- 
7.40 (m, 5H); 6.82-6.92 (m, 2H); 6.58-6.68 (m, 1H); 5.82-5.91 (m, 1H); 4.58-4.68 (m, 
1H); 3.61-3.75 (m, 7H); 2.95-3.05 (m, 1H); 1.5-2.5 (m, 18H). (DSI/NH3)/MS: 
609(M+H) + ; 626(M+NH4) + . 

16185 




Example 1266B 

A^-r4-N-fA^-f4-cvclohexanonvlV^-(3.5-difluoroben 7.vnaminomethvlV2-(2- 
methylphenvnbenzovllmethionine lithium salt. 
16190 Prepared according to the procedure of example 1 178 J from 1266 A. NMR 

lH(MeOH-d4): 7.6-7.7 (1H, m); 7.4-7.5 (1H, m), 7.0-7.28 (6H, m); 6.9-7.0 (2H, m); 
6.7-6.8 (1H, m); 4.1-4.22 (1H, m); 3.75 (2H, s); 3.7 (2H, s); 2.1-2.3 (3H, m); 1.76-2.1 
(14H, m); 1.5-1.78 (2H, m). ESI(-)/MS: 593(M-Li). Anal. Calcd for 
C33H35F2N204SLi»1.73H20«1.5LiOH: C, 60.32; H, 5.95; N, 4.26. Found: C, 60.33; 

16195 H, 5.62; N, 4.04. 
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Example 1267 

16200 AW-AlfAl(4-f2.2-diroethvltrimethvlene ketal'>-cyclohexvl')-A/-(3.5- 

difluorobenzvl1aminomethvlV2-f2-methvlphenvnhenzovllmethionine lithium salt- 




Example 1267A 

16205 Prepared according to the procedure of example 1258 A from reaction between 

1258 A and 1,4-cyclohexanedione mono-2,2-dimethyltrimethylene ketal. NMR (CDC1 3 ) 
7.82-7.92 (m, 1H); 7.36-7.42 (m, 1H); 7.18-7.38 (m, 4H); 7.20 (s, 1H); 6.82-6.92 (m, 
2H); 6.58-6.68 (m, 1H);3.68 (s, 2H); 3.60 (s, 3H); 3.59 (s, 2H); 3.48 (s, 2H); 3.42 (s, 
2H); 2.50-2.60 (m, 1H); 2.22-2.38 (m, 2H); 1.80-2.20 (m, 6H); 1.2-1.3 <m, 2H); 0.95 (s, 

16210 6H). (DSI/NH3)/MS: 564(M+H) + . 




Example 1267B 

^/-r4-^/-fA^-f4-r2.2-dimethvltrimethvleneketan-cvclohexvl1-A^-('3.5- 
16215 difluorobenzyl)aminomethyn-2-('2-methylphenynben2oyl')methionine. methyl ester 

Prepared according to the procedure of example 1258C from 1267 A. NMR (CDC1 3 ) 
7.82-7.92 (m, 1H); 7.36-7.42 (m, 1H); 7.18-7.38 (m, 4H); 7.20 (s, 1H); 6.82-6.92 (m, 
2H); 6.58-6.68 (m, 1H); 5.82-5.91 (m, 1H); 4.58-4.68 (m, 1H); 3.68 (s, 2H); 3.60 (s, 
3H); 3.59 (s, 2H); 3.48 (s, 2H); 3.42 (s, 2H); 2.50-2.60 (m, 1H); 2.22-2.38 (m, 2H); 
16220 1.50-2.2 (m, 14H); 1.2-1.3 (m, 2H); 0.95 (s, 6H). (DSI/NH3)/MS: 695(M+H) + . 
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Example 1267C 

16225 Air4-AlfAl(4-(2.2-dim^ 

difluorobenzvnaimnomethy^ lithium salt. 

Prepared according to the procedure of example 1 178J from 1267B. NMR 
l H(MeOH-d4): 7.55-7.65 (1H, m); 7.38-7.48 (IH, m), 7.0-7.35' (6H, m); 6.9-7.0 (2H, 
m); 6.7-6.8 (1H, m); 4.1-4.22 (lH f m); 3.7 (2H, s); 3.65(2H, s); 3.45 (4H, s); 2.5-2.65 
16230 (1H, m); 2.26-2.4 (2H, m); 2.2 (iH, s); 1.5-2.1 (13H, m); 1.1-1.3 (2H, m); 0.95 (6H, s). 
ESI(-)/MS: 686.79(M-Li). Anal. Calcdfor C38H45F2N2OsSLi*0.99H2O*1.0LiOH: C, 
62.65; H, 6.64; N, 3.84. Found: C, 62.65; H, 6.33; N, 3.71. 




Example 1268 

Ar-[4-N-(N-cyclohexvlmethvl-A^-(2>4-difluorobenzvnaminomethyn-2-(2- 
methvlphenvnbenzoyllmethionine lithium salt. 




Example 1268 A 
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Prepared according to the procedure of example 1258A from the reaction between 
2,4-difluorobenzyl amine and 4-formyl-2-(2-methylphenyl)benzoic acid methyl ester. NMR 
(CDClj) 7.22-7.30 (m, 2H); 6.85-6.90 (m, 3H); 3.88 (s, 2H); 2.40-2.45 (m, 2H); 1.6-1.8 
16245 (m, 5H); 1.38-1.60 (m, 2H); 1.05-1.40 (m, 3H); 0.8-1.0 (m, 2H). (DSI/NH3)/MS: 
240(M+H) + . 




Example 1268B 

16250 Prepared according to the procedure of example 1258A from reaction between 

1268A and cyclohexanecarboxaldehyde. NMR (CDC1 3 ) 7.90-7.95 (m, 1H); 7.38-7.47 (m, 
2H); 7.20-7.35 (m, 4H); 7.0-7.10 (m, 1H); 6.75-6.85 (m, 2H); 3.60(s, 3H); 3.55 (s, 2H); 
3.52 (s, 2H); 2.20-2.23 (m, 2H); 2.05 (s, 3H); 1.72-1.83 (m, 2H); 1.52-1.72 (m, 4H); 
1.10-1.30 (m, 3H); 0.6-0.8 (m, 2H). (DSI/NH3)/MS: 478(M+H) + . 

16255 




Example 1268C 

N-f4-N-(A^-cyclohexylmethyl-/V-f2.4-difluorobenzyl')aminomethylV2-(2- 
methvlphenynbenzovllmethionine. methvl ester 
16260 Prepared according to the procedure of example 1258C from 1268B. NMR (CDC1 3 ) 

7.85-7.95 (m, 1H); 7.20-7.47 (m, 6H); 7.18 (s, 1H); 6.75-6.85 (m, 2H); 5.85-5.92 (m, 
1H); 4.56-4.67 (m, 1H); 3.67(s, 3H); 3.57 (s, 2H); 3,55 (s, 2H); 2.18-2.23 (m, 4H); 
2.00-2.11 (m, 6H); 1.72-1.83 (m, 3H); 1.52-1.72 (m, 4H); 1.10-1.30 (m, 3H); 0.6-0.8 
(m, 2H). (DSI/NH3)/MS: 609(M+H) + . 

16265 
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Exam ple 1268D 

/V44-/^(Alcyclohexvl^ 

methylphcnynbenzoyllmethionine lithium salt. 
16270 Prepared according to the procedure of example 1 178J from 1267C NMR 

lH(MeOH-d4): 7.6-7.7 (1H, m); 7.38-7.48 (2H, m), 7.0-7.28 (6H, m); 6.8-6.95 (2H, m); 
4.1-4.22 (1H, m); 4.58 (4H, s); 2.2-2.3 (4H, m); 1.76-2.1 (9H, m); 1.5-1.78 (5H, m); 
1.1-1.3 (3H, m); 0.7-0.82 (2H, m). ESI(-)/MS: 593(M-Li). 

16275 




Example 1269 

W-[4-AT_(Alcvclohexvlme^ 

methylphenyDbenzoyl]methionine lithium salt. 

16280 




Exam ple 1269 A 
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Prepared according to the procedure of example 1258 A from reaction between 
1258A and cyclohexanecarboxaldehyde. NMR (CDC1 3 ) 7.95-8.05 (m, 1H); 7.40-7.47 (m, 
16285 1H); 7. 15-7.35 (m, 5H); 7.04-7. 1 1 (m, 1H); 6.75-6.85 (m, 2H); 6.60-6.70 (m, 1H); 

3.60(s, 3H); 3.55 (s, 2H); 3.45 (s, 2H); 2.18-2.25 (m, 2H); 2.05 (s, 3H); 1.72-1.83 (m, 
2H); 1.52-1.72 (m, 4H); 1.10-1.30 (m, 3H); 0.6-0.8 (m, 2H). (DSI/NH3)/MS: 
478(M+H) + . 




16290 ^ 

Example 1269B 

yV-f4-A/-(Af-cvclohexvlmethyl-A/-f3.5-difluorobenzyDaminomethyl)-2-(2- 
methylphenyllbenzovllmethionine. methyl ester 
Prepared according to the procedure of example 1258C from 1269A. NMR (CDCI3) 
16295 7.79-7.95 (m, 1H); 7.40 -7.48 (m, 1H); 7.20-7.41 (m, 5H); 7.18 (s, 1H); 6.75-6.85 (m, 
2H); 6.60-6.70 (m, 1H); 5.85-5.92 (m, 1H); 4.56-4.67 (m, 1H); 3.67(s, 3H); 3.57 (s, 
2H); 3.45 (s, 2H); 2.18-2.23 (m, 4H); 2.00-2.11 (m, 6H); 1.72-1.83 (m, 3H); 1.52-1.72 
(m, 4H); 1.10-1.30 (m, 3H); 0.6-0.8 (m, 2H). (DSI/NH3)/MS: 609(M+H) + . 



16300 




SMe 



C0 2 Li 
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Example 1269C 

A!-f4-N-W-cyclohexylmethyl-N-f3.5-difluorobenzyDaminomethvh-2-f2- 
methylphenynbenzovllmethionine lithium salt. 
Prepared according to the procedure of example 1 178 J from 1269B. NMR 
^(MeOH-d^: 7.6-7.7 (1H, m); 7.38-7.48 (1H, m), 7.0-7.28 (6H, m); 6.9-7.0 (2H, m); 
6.7-6.8 (1H, m); 4.1-4.22 (1H, m); 4.6 (2H, s); 4.55 (2H, s); 2.2-2.3 (4H, m); 1.76-2.1 
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(9H, m); 1.5-1.78 (5H, m); 1.1-1.3 (3H, m); 0.7-0.82 (2H, m). ESI(-)/MS: 593(M-Li). 
Anal. Calcd for C3iH3()F5N2O3SLi-1.0LiOH: C, 65.38; H, 6.45; N, 4.48 Found: C, 

65.43; H, 6.17; N, 4.40. 

16310 




CN , 

Example 1270 

A/-r4-jV-W-(4-cvanohenzvl')-iV-('3.5-difluorobenzvnam inomethvlV2-f2- 
16315 methvlphenynbenzovllmethionine lithium salt. 




CN 

Example 1270A 



Prepared according to the procedure of example 1258A from reaction between 
16320 1258A and 4-cyanobenzaldehyde. NMR(CDC13) 7.95-8.00 (m, 1H); 7.60-7.65 (m, 2H); 

7.40-7.56 (m, 3H); 7.20-7.38 (m, 4H); 7.00-7.10 (m, 1H); 6.85-6.95 (m, 2H); 6.65-6.75 
(, 1H); 3.58-3.65 (m, 7H); 3.54-3.58 (m, 2H); 2.05 (s, 3H). (DSI/NH3)/MS: 585(M+H)+ 
; 497 (M+NH4)+. 514 (M+NH4)+. 
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SMe 



C0 2 Me 



16325 



CN 



Example 1270B 
methylphenyl)benzoyl]methionine. methvl ester 



Prepared according to the procedure of example 1258C from 1270A. NMR(CDC1 3 ) 



16330 8.00-8.18 (m, 1H); 7.76-7.80 (m, 2H); 7.48-7.76 (m, 3H); 7.10-7.38 (m, 5H); 7.00-7.1 1 
(m, 2H); 6.80-6.85 (m, 1H); 5.95-6.05 (m, 1H); 4.70-4.81 (m, 1H); 3.70-3.90 (m, 9H); 
3.54-3.58 (m, 2H); 1.95-2.20 (m, 8H); 1.7-2.0 (m, 1H); 1.5-1.7 (m, 1H). 
(DSI/NH3)/MS: 628(M+H) + ; 645(M+NH4) + . 



Example 1270C 

N-f4-N-fN-(4-cyanobenzylVN-G.5-difluorobenzynarninomethyn-2-(2- 
methylphenyl^benzovl]methionine lithium salt. 
Prepared according to the procedure of example 1 178J from 1270B. NMR 
16340 ^(MeOH-d^: 8.78 (1H, s); 7.6-7.7 (2H, m); 7.5-7.6 (2H, m), 7.5-7.55 (1H, m); 7.0- 
7.3 (6H, m); 6.9-7.0 (2H, m); 6.77-6.82 (1H, m); 4.1-4.22 (1H, m); 3.7 (2H, s); 3.65 
(2H, s,); 3.6 (2H, s); 1.5-2.2 (10H, m).ESI(-)/MS: 612(M-Li). 



16335 
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Example 1271 
AM4-Al(Al(3.5-difluorobenzvlVW-(4-A^ 

methylphenynbenzoyllmethionine dilithium salt. 



16350 




Rxampte 1271A 

Prepared according to the procedure of example 1236 A from reaction between 
1258A and 4-bromomethyl-benzoic methyl ester. NMR(CDC1 3 ) 7.75-7.90 (m, 1H); 7.75- 
7.85 (m, 2H); 7.40-7.50 (m, 2H); 7.20-7.40 (m, 5H); 7.18 (s, 1H); 6.88-6.95 (m, 2H); 
16355 6.70-6.80 (m, 1H); 585-5.95 (m, 1H); 4.58-4.70 (m, 1H); 3.80 (s, 3H); 3.65 (s, 3H); 
3.60 (s, 2H); 3.55 (s, 2H).(DSI/NH3)/MS: 530(M+H) + . 




Example 127 IB 
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16360 A^-[4-A^-W-G.5-diflunrohenzvn-A^-f4-A/<arboxvmethionine^henzvi)aminomethyl-2-f2- 

methylphenvnhenzovllmethionine dimethyl ester. 
Prepared according to the procedure of example 1258C from 1271 A. NMR(CDC1 3 ) 
7.75-7.90 (m, 1H); 7.75-7.85 (m, 2H); 7.40-7.50 (m, 2H); 7.20-7.40 (m, 5H); 7.18 (s, 
1H); 6.88-6.95 (m, 3H); 6.70-6.80 (m, IH); 5.85-5.95 (m, 1H); 4.90-4.95 (m, 1H); 4.58- 
16365 4.70 (m, 1H); 3.80 (s, 3H); 3.65 (s, 3H); 3.60 (s, 2H); 3.55 (s, 2H); 2!58-2.70 (m, 2H); 
2.0-2.15 (m, 10H); 1.7-2.0 (m, 3H); 1.5-1.7 (m, 2H). (DSI/NH3)/MS: 792(M+H) + . 




Example 127 1C 

16370 A/-f4-A^-W-(3.5-difluorobenzylVA/-f4-N-carboxymethionine')benzynaminomethyl-2-(2- 

methylphenynbenzoyl]methionine dilithium salt. 
Prepared according to the procedure of example 1 178J from 1271B. NMR *H (d4- 
MeOH): 7.8-7.9 (2H, m); 7.6-7.7 (1H, m); 7.45-7.55 (4H, m); 7.1-7.3 (6H, m); 6.9-7.05 
(2H, m); 6.75-6.85 (1H, m); 4.5-4.6 (1H, m); 4.2-4.3(lH, m); 3.4-3.5 (6H, m); 2.5-2.6 
16375 (2H, m); 1.5-2.3 (15H, m). ESI(-)/MS: 762 (M-Li); 764(M+H); 781(M+NH4). 




Example U72 

16380 A/-f4-N-W-r2-cvclohexvlethvl-N-f3.5-difluorobenzvnaminomethyn-2-(2- 

methylphenyllbenzoynmethionine lithium salt. 
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Example 1272A 

Prepared according to the procedure of example 1258A from reaction between 3,5- 
difluorobenzaldehyde and 2-cyclohexyle-l-aminoethane. NMR(CDC1 3 ) 6.78-6.95 (m, 2H); 
6.65-6.80 (m, 3H); 3.78 (s, 2H); 2.58-2.68 (m, 2H); 1.00-1.75 (m, 11H); 0.8-1.0- (m, 
2H). (DSI/NH3)/MS: 254(M+H) + ; 27 1 (M+NH4)*. 




Example 1272B 

Prepared according to the procedure, of example 1226A from the reaction between 
1272A and 4-Bromomethyl-2-(2-methylphenyl)benzoic acid, methyl ester. NMR(CDC1 3 ) 
7.91-7.98 (m, 1H); 7.38-7.45 (m, 1H); 7.10-7.30 (m, 4H); 7.05-7.15 (m, 1H); 6.83-6.95 
(m, 2H); 6.60-6.78 (m, 1H); 3.60 (s, 5H); 3.55 (s, 2H); 2.40-2.50 (m, 2H); 2.05 (s, 3H); 
1.50-1.75 (m, 5H); 1.30-1.47 (m, 2H); 1.00-1.38 (m, 4H); 0.74-0.90 (m, 2H). 
(DSI/NH3)/MS: 492(M+H) + . 




Example 1272C 

^44-Af-(^-(2-cvclohexvlethvl-N-G.5-difluorobenzvnaminomethvn-2-(2- 
methylphenynbenzoyllmethionine. methvl ester 
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Prepared according to the procedure of example 1258C from 1272B. NMR(CDC13) 
7.81-7.98 (m, 1H); 7.38-7.45 (m, 2H); 7.20-7.40 (m, 3H); 7.18 (s, 1H); 6.83-6.95 (m, 
16405 2H); 6.60-6.78 (m, 1H); 5.81-5.90 (m, 1H); 4.58-4.70 (m, 1H); 3.67 (s, 3H); 3.60 (s, 
2H); 3.55 (s, 2H); 2.40-2.50 (m, 2H); 2.00-2.20 (m, 8H); 1.70-2.00 (m, 1H); 1.50-1.70 
(m, 5H); 1.30-1.50 (m, 2H); 1.10-1.38 (m, 4H); 0.74-0.90 (m, 2H). (DSI/NH3)/MS: 
623(M+H)+ . 



16410 
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SMe 



C0 2 Li 



Example 1272D 

//-r4-N-W-(2-cvclohexvlethvl-A/-f3.5-difluorobenzynaminomethyn-2-(2- 

methvlphenynbenzovl]methionine lithium salt. 
Prepared according to the procedure of example 1 178 J from 1272C. NMR 
^(MeOH-tU): 7.6-7.7 (1H, m); 7.4-7.48 (1H, m), 7.0-7.28 (6H, m); 6.9-7.0 (2H, m); 
6.7-6.8 (1H, m); 4.1-4.22 (1H, m); 3.65 (2H, s); 3.58 (2H, s); 2.4-2.5 (2H, m); 2.21 
(1H, m); 1.1-2.1 (20H, m); 0.8-0.9 (2H, m). ESI(-)/MS: 607(M-Li). 



16420 




SMe 



CQ 2 Li 



Example 1273 

A^-f4-A^-W-G-methylthiopropyl)-iV-(3.5-difluorobenzynaminomethyn-2-f2- 
methylphenyllbenzoyllmethionine lithium salt. 
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Exam ple 1273A 



Prepared according to the procedure of example 1258 A from reaction between 
1258A and 3-(methylthio)propionaldehyde. NMR(CDC1 3 ) 7.91-7.98 (m, 1H); 7.38-7.45 
(m, 1H); 7.20-7.30 (m, 4H); 7.04-7.10 (m, 1H); 6.83-6.90 (m, 2H); 6.60-6.74 (m, 1H); 
16430 3.60 (s, 5H); 3.55 (s, 2H); 2.50-2.60 (t, 2H); 2.42-2.50 (t, 2H); 2. 10 (s, 3H); 2.05 (s, 
3H); 1.70-1.84 (m, 2H). (DSI/NH3)/MS: 470(M+H) + . 



Example 1273B 

16435 yv44-^-^-(-3-methvlthiopropvn-A^-G.5-difluorob en7.vnaminomethvn-2-f2- 

methylphenynbenzovllmethionine. methyl ester 
Prepared according to the procedure of example 1258C from 1273 A. NMR(CDCI 3 ) 
7.81-7.98 (m, 1H); 7.38-7.45 (m, 2H); 7.20-7,40 (m, 3H); 7.18 (s, 1H); 6.83-6.95 (m, 
2H); 6.60-6.78 (m, 1H); 5.81-5.90 (m, 1H); 4.58-4.70 (m, 1H); 3.67 (s, 3H); 3.63 (s, 
16440 2H); 3.55 (s, 2H); 2.50-2.60 (t, 2H); 2.42-2.50 (t, 2H); 1.92-2.20 (m, 9H); 1.65-1.95 (m, 
4H); 1.5-1.65 (m, 2H). (DSVNH3)/MS: 601(M+H) + . 



methvlphenynbenzovllmethionine lithium salt. 
Prepared according to the procedure of example 1 178J from 1273B: NMR 
l H(MeOH-d4): 7.6-7.7 (1H, m); 7.4-7.48 (1H, m), 7.0-7.3 (6H, m); 6.9-7.0 (2H, m); 





16445 



Example 1273C 

/V-r4-^-(N-r3-methvlthiopropvlVjV-r3.5-difluoro henzvnaminomethvn-2-(2- 
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6.7-6.8 (1H, m); 4.1-4.22 (1H, m); 4.65 (2H, s), 4.60 (2H, s); 2.5-2.6 (2H, m); 2.4-2.5 
16450 (2H, m); 1.8-2.3 (13H, m). ESI(-)/MS: 585(M-Li). 




SMe 



CQ 2 Li 



16455 



Example 1275 

A^-[4-A^-fN-cyclopropyl-N-(2-(3.5-difluorophenvnethynarninomethylV2-(2- 
methylphenynbenzoyllmethionine lithium salt. 



OMe 




16460 



Example 1275 A 

Prepared according to the procedure of example 1279 A from the reaction between 
2,4-difluorobenzaldehyde and (Methoxymethyl)triphenylphosphonium chloride. NMR. 
7.18-7.21 (m, 2H); 6.80-6.94 (m, 3H); 6.06 (s, 1H); 5.84 (s, 1H); 3.78 (s, 3H). 
DSI/NH 3 )MS: 171(M+H) + ; 188(M+NH 4 ) + . 



16465 




Example 1275B 

Prepared according to the procedure of example 1279B from example 1275A. 
NMR. 9.78 (s, 1H); 7.18-7.21 (m, 2H) 6.60-6.70 (m, 2H); ; 3.75 (s, 2H). DSI/NH 3 )MS: 
157(M+H) + ; 174(M+NH 4 ) + . 
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F.xample 1275C 

Prepared according to the procedure of example 125 8 A from the reaction between 
example 1275B and cyclopropylamine. NMR(CDCB) 7.18-7.21 (m, 1H); 6.74-6.82 (m, 
16475 2H); 2.80-2.90 (m, 2H); 2.80-2.90 (m, 2H); 1.80-1.98 (m, 1H); 0.40-0.60 (m, 4H); 
(DSI/NH 3 )MS: 198(M+H) + . 




Example 1275D 

16480 Prepared according to the procedure of example of 1258A from the reaction between 

example 1275C and 4-formyl-2-(2-methylphenyl)benzoic acid methyl ester. NMR 7.94- 
8.00 (m, 1H); 7.00-7.40 (m, 7H); 6.74-6.82 (m, 2H); 3.83 (s, 2H); 3.60 (s, 3H); 2.70- 
2.90 (m, 4H); 2.05 (s, 3H); 1.80-2.00 (m, 1H); 0.40-0.60 (m, 4H); (DSI/NH 3 )MS: 
436(M+H) + . 



16485 




Example 1275E 

A^-f4-jV-fN-cvclopropvl-A^-(2-(2.4-difluorophenvnethvnaminomethvn-2-(2- 
memvlphenvttbenzovllmethionine. methvl ester. 
16490 Prepared according to the procedure of example 1258C from 1275D. NMR 7.94- 

7.80 (m, 1H); 7.00-7.40 (m, 7H); 6.74-6.82 (m, 2H); 5.90-5.94 (m 1H); 4.60-4.70 (m, 
1H); 3.83 (s, 2H); 3.75 (s, 3H); 2.80-3.00 (m, 2H); 2.00-2.00 (m, 8H); 1.80-2.00 (m, 
2H); 1.50-1.70 (m, 2H); 0.40-0.60 (m, 4H); (DSI/NH 3 )MS: 567(M+H) + . 
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16495 F 

Example 1275F 

7V44-jV-(N-cvclopropvl-A^-f2-f3.5-difluorophenvnethvl)aminomethyl>-2-(2- 

methylphenyDbenzoyllmethionine lithium salt. 
Prepared according to the procedure of example 1 178J from 1275E. NMR 
16500 l H(MeOH-d4): 7.5-7.6 (1H, m); 7.25-7.35 (1H, m); 7.0-7.25 (7H, m); 6.7-6.8 (2H, m); 
4.1-4.25 (1H, m); 3.8 (2H, s); 2.65-2.85 (4H, m); 1.65-2.2 (11H, m); 1.5-1.65 (1H, m); 
0.4-0.5 (2H, m); 0.3-0.4 (2H, m). ESI(-)/MS: 551(M-Li). Anal. Calcd for 
C3lH33N2O3SLi»0.32H2O»1.0LiOH: C, 63.29; H, 5.93; N, 4.76. Found: C. 63.30; H, 
5.77; N, 4.67. 

16505 




Example 1276 

f4-N-(N-2-methvlbutvl-^-r2-r2.4-difluorophenvnethvnaminomethvn-2-(2- 
16510 methylphenynbenzoyllmethionine lithium salt. 



F 




Example 1276 A 

Prepared according to the procedure of example 1275C from example 1275B and 3- 
16515 methylbutylamine. NMR(CDClj) 7. 14-7.22 (m, 1H); 6.74-6.82 (m, 2H); 2.78-2.90 (m, 
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4H); 2.60-2.68 (m, 2H); 1.50-1.70 (m, 1H); 1.30-1.50 (m, 2H); 0.9 (d, 6H). 
(DSI/NH 3 )MS: 228(M+H) + . 




16520 Example 1276B 

Prepared according to the procedure of example of 1258A from the reaction between 
example 1276A and 4-formyl-2-(2-methylphenyl)benzoic acid methyl ester. NMR 7.94- 
8.00 (m, IH); 7.00-7.40 (m, 7H); 6.74-6.82 (m, 2H); 3.83 (s, 2H); 3.60 (s, 3H); 2.60- 
2.90 (m, 4H); 2.50-2.60 (m, 2H); 2.05 (s, 3H); 1.40-1.60 (m, 1H); 1.24-1.48 (m, 2H); 

16525 0.90 (d, 6H). (DSI/NH 3 )MS: 466(M+H) + . 




F 



Example 1276C 

f4-^-fyV-2-methvlhurvl-A^-(2-r2.4-difluorophenvnethvnam inomethvlV2-f2- 
16530 methylphenyltbenzoynmethionine. methyl ester. 

Prepared according to the procedure of example 1258C from 1276B. NMR 7.85- 
7.95 (m, 1H); 7.00-7.40 (m, 7H); 6.67-6.82 (m, 2H); 5.91-5.97 (m, 1H); 4.56-4.70 (m, 
1H); 3.63 (s, 5H); 2.65-2.80 (m, 4H); 2.46-2.55 (m, 2H); 2.00-2.20 (m, 8H); 1.70-2.00 
(m, 1H); 1.45-1.70 (m 2H); 1.30-1.40 (m, 2H); 0.90 (d, 6H). (DSI/NH 3 )MS: 
16535 597(M+H) + . 
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Example 1276D 

f4-N-W-2-methvlhutvl-AA-r2-f2.4-difluorophenvnethvnaminomethvn-2-f2- 
16540 methylphenyObenzoyllmethionine lithium salt. 

Prepared according to the procedure of example 1 178 J from 1276C. NMR 
^H(MeOH-d4): 7.5-7.6 (1H, m); 7.2-7.3 (1H, m); 7.0-7.25 (7H, m); 6.7-6.8 (2H, m); 
4.1-4.25 (1H, m); 3.8 (2H, s); 2.65-2.75 (2H, m); 2.55-2.65 (2H, m); 2.4-2.5 (2H, m); 
2.1 (1H, s); 1.85-2.0 (6H, m); 1.55-1.85 (2H, m); 1.5-1.65 (1H, m); 1.38-1.5 (1H, m); 
16545 1.2-1.38 (2H, m); 0.75 )6H, d). ESI(-)/MS: 581(M-Li). Anal. Calcd for 

C33H39N2O3SLi»0.25H2O«1.8LiOH: C, 63.30; H, 5.54; N, 4.40. Found: C 63.30; H, 
6.17; N, 4.24. 



16550 




Example 1277 

f4-jV-('A^-butvl-Ar-('2-(2.4-difluorophenvnethvl , )aminomethvl')-2-f2- 
methylphenyDbenzoynmethionine lithium salt. 



F 



16555 




Example 1277 A 

Prepared according to the procedure of example 1275C from example 1275B and 
butylamine. NMR(CDC1 3 ) 7.14-7.22 (m, 1H); 6.74-6.82 (m, 2H); 2.78-2.90 (m, 4H); 
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2.60-2.68 (m, 2H); 1.50-1.70 (m, 2H); 1.20-1.50 (m, 2H); 0.9 (d, 3H). (DSI/NH 3 )MS: 
16560 214(M+H) + . 




Example 1277B 

Prepared according to the procedure of example of 1258A from the reaction between 
16565 example 1277A and 4-formyl-2-(2-methylphenyl)benzoic acid methyl ester. NMR 7.94- 
8.00 (m, 1H); 7.00-7.40 (m, 7H); 6.74-6.82 (m, 2H); 3.83 (s, 2H); 3.60 (s, 3H); 2.60- 
2.90 (m, 4H); 2.50-2.60 (m, 2H); 2.05 (s, 3H); 1.40-1.60 (m, 2H); 1.24-1.48 (m, 2H); 
0.90 t, 3H). (DSI/NH 3 )MS: 452(M+H) + . 



16570 




Example 1277C 

r4-^-(A^-butvl-N-f2-(2.4-difluorophenvnethvnaminomethvlV2-(2- 
methylphenvltbenzovnmethionine. methvl ester. 
Prepared according to the procedure of example 1258C from 1277B. NMR 7.85- 
16575 7.95 (m, 1H); 7.00-7.40 (m, 7H); 6.67-6.82 (m, 2H); 5.91-5.97 (m, 1H); 4.56-4.70 (m, 
1H); 3.63 (s, 5H); 2.65-2.80 (m, 4H); 2.46-2.55 (m, 2H); 2.00-2.20 (m, 8H); 1.70-2.00 
(m, 2H); 1.45-1.70 (m 2H); 1.30-1.40 (m, 2H); 0.90 (t, 3H). (DSI/NH 3 )MS: 583(M+H) + . 
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Example 1277D 

r4-Af-rAMMity1-Al(2-^ 

methvlphenynbenzovllmethionine lithium salt. 



Prepared according to the procedure of example 1 178 J from 1277C. NMR 
lH(MeOH-d4): 7.45-7.55 (1H, m); 7.2-7.5 (1H, m); 7.0-7.25 (7H, m); 6.65-6.75 (2H, 
16585 m); 4.1-4.25 (1H, m); 3.8 (2H, s); 2.65-2.75 (2H, m); 2.55-2.65 (2H, m); 2.35-2.45 
(2H, m); 2.1 (1H, s); 1.8-2.0 (6H f m); 1.65-1.85 (2H, m); 1.4-1.6 (1H, m); 1.25-1.5 
(3H, m); 1.1-1.25 (2H, m); 0.75 (3H, t). ESI(-)/MS: 567(M-Li). Anal. Calcd for 
C33H39N2O3SLM.7H2O: C, 63.50; H, 6.73; N. 4.63. Found: C, 63.50; H, 6.41; N, 

4.29. 



Example 1279A 

(Methoxymethyl)triphenylphosphonium chloride (25.7 1 g, 75 mmol) in 200 ml of 
16600 anhydrous THF was treated 1.0 M sodium bis(trimethylsilyl)amide solution (75 ml, 75 

mmol) at 0°C in 10 min. under N 2 . The resulted deep red solution was then stirred at 0°C 
for another 1 hour. To this solution, tetrahydro-4-//-pyran-4-one (5.0 g, 50 mmol) in 10 
ml of anhydrous THF was added. After being stirred at 0°C for another 1 hour, the solution 
was brought up to boiling for 12 hours. The reaction mixture was concentrated under 
16605 vacuum, then diluted by 1: lether/hexane solution, filtrated through a pack of silica gel, and 
washed by another 200 ml of 1: lether/hexane solution The filtrate was then concentrated. 
Vacuum distillation of the residue afforded 3.91 g of the title compound (64%). 



16590 




16595 



Example 1279 

Air4-Al(Al(4-methyltetrahydrop 

methylphenyDbenzovllmethionine lithium salt. 



MeO, 
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NMR(CDC1 3 ) 5.83 (s, 1H); 3.4-3.5 (m, 4H); 3.58 (s, 3H); 2.29-2.35 (m, 2H); 2.05-2.15 
(m, 2H). DSI/NH 3 )/MS: 129(M+Hf ; 146(M+NH 4 ) + . 

16610 




F.Yam ple 1279B 

1279A (0.9 g, 7 mmol) in 15 ml of 88% formic acid plus 5 ml of water was 
refluxed for 3 hours under N 2 . After the solvents were removed by rotavapor, the residue 
16615 was purified by flash chromatography eluting 3:7 EtOAc/hexane to afford 0.60 g of title 
compound (75%). NMR(CDC1 3 ) 9.62 (s, 1H); 3.85-3.92 (m, 2H); 3.30-3.40 (m, 2H); 
1.60-1.85 (m, 3H); 1.05-1.20 (m, 2H). DSI/NH 3 )/MS: 115(M+H) + ; 132(M+NH 4 ) + . 




16620 Example 1279C 

Prepared according to the procedure of example 1258A from reaction between 
1258A and 1279B. NMR(CDC1 3 ) 7.92-7.99 (m, 1H); 7.35-7.45 (m, 1H); 7.20-7.30 (m, 
4H); 7.05-7.10 (m, 1H); 6.82-6.90 (m, 2H); 6.62-6.73 (m, 1H); 3.88-3.98 (m, 2H); 3.61 
(s, 3H); 3.59 (s, 2H); 3.52 (s, 2H); 3.25-3.40 (m, 2H); 2.25-2.31 (m, 2H); 2.05 (s, 3H); 

16625 1.60-1.90 (m, 3H); 1.00-1.20 (m, 2H). DSI/NH 3 )/MS: 480(M+H) + . 




Example 1279D 
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A^-f4-N-(A^-f4-methylte,trahvdropvran-vlVA/-G.5-diflunrnhRn7.vl>aminomethvlV2-r2- 
16630 methvlphenyllhenzovllmethionine lithium salt. 

Prepared according to the procedure of example 1258C from 1279C. NMR(CDC1 3 ) 
7.88-7.99 (m, 1H); 7.35-7.45 (m, 1H); 7.18-7.30 (m, 5H); 6.80-6.90 (m, 2H); 6.62-6.73 
(m, 1H); 5.85-5.92 (m, 1H); 4.52-4.70 (m, 1H); 3.88-3.98 (m, 2H); 3.61 (s, 3H); 3.60 
(s, 2H); 3.50 (s, 2H); 3.30-3.40 (m, 2H); 2.20-2.31 (m, 2H); 2.0-2.2 (m, 9H); 1.78-1.98 
16635 (m, 2H); 1.55-1.78 (m, 3H); 1.00-1.20 (m, 2H). DSI/NH 3 )/MS: 61 1(M+H) + . 




Example 1279E 

A^-f4-A/-W-(4-methvltetrahvdropyran-yl)-A^-(3.5-difluorobenzynaniinomethyl')-2-r2- 
16640 methylphenynbenzoynmethionine lithium salt. 

Prepared according to the procedure of example 1 178 J from 1279D. NMR 
lH(MeOH-d4): 7.6-7.7 (1H, m); 7.38-7.48 (1H, m), 7.0-7.28 (6H, m); 6.9-7.0 (2H, m); 
6.78-6.88 (1H, m); 4.1-4.22 (1H, m); 3.8-3.9 (2H, m); 3.8 (2H, s); 3.75 (2H, s); 3.4 
(,2H, m); 2.3-2.38 (2H, m); 2.25 (1H, s); 1.76-2.1 (14H, m); 1.0-1.2 (2H, m). ESI(- 
16645 )/MS: 595(M-Li).Anal. Calcd for C33H37F2N2O4SLi»0.52H2O: C, 64.76; H, 6.26; N, 
4.58. Found: C, 64.76; H, 6.01; N, 4.45. 




16650 Example 1280 

A^f4-M-fAM4-methvlteto 

methylphenvDbenzovllmethioiiine lithium salt. 
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Example 1280A 

Prepared according to the procedure of example 1279A from tetrahydrothiopyran-4- 
one. NMR(CDC1 3 ) 5.82 (s, 3H); 3.58 (s, 3H); 2.38-2.43 (m, 4H); 2.30-2.38 (m, 2H); 
2.05-2.12 (m, 2H). DSI/NH 3 )/MS: 145(M+H) + . 



Exam ple 1280B 

Prepared according to the procedure of example 1279B from 1280A. NMR(CDC1 3 ) 
9.65 (s, 1H); 2.60-2.80 (m, 4H); 2.20-2.40 (m, 2H); 1.70 1.88 (m, 2H). DSI/NH 3 )/MS: 
131(M+H) + . 



Prepared according to the procedure of example 1258A from reaction between 
1258A and 1280B. NMR(CDC1 3 ) 8.00-8.08 (m, 1H); 7.40-7.46 (m, 1H); 7.10-7.30 (m, 
4H); 7.05-7.10 (m, 1H); 6.80-6.90 (m, 2H); 6.85-6.73 (m, 1H); 3.60 (S, 5H); 3.50 (s, 
16670 2H); 2.50-2.70 (m, 4H); 2.20-2.30 (m, 2H); 2.00-2.20 (m, 5H); 1.40-1.70 (m, 3H); 1.12- 
1.30 (m, 2H). DSI/NH 3 )/MS: 496(M+H) + . 





OMe 



Exam ple 1280C 
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Example 1280D 

16675 A^-r4-^4N-r4-methvltetrahvdrothiopvran-vlVN-n.5-difluorobenzvl)aminomethvn-2-(2- 

methylphenyDbenzovllmethionine. methvl ester. 
Prepared according to the procedure of example 1258C from 1280C. NMR(CDC1 3 ) 
7.85-8.00 (m, 1H); 7.1-7.45 (m, 6H); 6.80-6.90 (m, 2H); 6. 65-6.76 (m, 1H); 5.84-5.94 
(m, 1H); 4.55-4.70 (m, 1H); 3.65 (s, 3H); 3.52 (s, 2H); 3.45 (s, 2H); 2. 50-2.70 (m, 4H); 
16680 2.00-2.30 (m, 13H); 1.78-2.00 (m, 1H); 1.50-1.65 (m, 2H); 1.05-1.30 (m, 2H). 
DSI/NH 3 )/MS:626(M+H)\ 




Example 1280E 

16685 N-\ 4-A^(W-(4-methvltetrahvdrothiopvran-vn-N-( 3 .5-difluorobenzvnaminomethvl V2-(2- 

methylphenyl")benzoyl1methionine lithium salt. 
Prepared according to the procedure of example 1 178J from example 1280D. NMR 
lH(MeOH-d4): 7.6-7.7 (1H, m); 7.38-7.48 (1H, m), 7.0-7.35 (6H, m); 6.9-7.0 (2H, m); 
6.75-6.85 (1H, m); 4.1-4.22 (1H, m); 3.6 (2H, s); 3.55(2H, s); 3.35 (2H, s); 2.4-2.65 
16690 (4H, m); 2.2-2.3 (3H, m); 1.78-2.1 (8H, m); 1.6-1.78 (2H, m); 1.05-1.2 (2H, m). ESI(- 
)/MS: 593(M-Li).Anal. Calcd for C33H37F2N204S2L> 1.21 H2O»1.0LiOH: C, 59.65; H, 
6.13; N, 4.22. Found: C, 59.65; H, 5.85; N, 3.89. 
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16695 




SMe 



N C0 2 Li 
H 



Example 1281 

/V.[4-A^-(N-r4-tetrahvdropvran-vlVN-r^.5-difluorobenzvnami nnmethvlV2-(2- 
mftthvlphenynbenzovllmethionine lithium salt. 



16700 




OMe 



16705 



Exam ple 1281A 

Prepared according to the procedure of example 1258A from reaction between 
1258A and tetrahydro-4-tf-pyran-4-one. NMR(CDC1 3 ) 7.80-7.95 (m, 1H); 7.35-7.45 (m, 
1H); 7.15-7.30 (m, 4H); 7.04-7.10 (m, 1H); 6.80-6.89 (m, 2H); 6.58-6.70 (m, 1H); 3.95- 
4.03 (m, 2H); 3.70 (s, 2H); 3.65 (s, 2H); 3.60 (s, 3H); 3.20-3.35 (m, 2H); 2.65-2.80 (m, 
1H); 2.05 (s, 3H); 1.60-1.80 (m, 4H). (DSI/NH3)/MS: 466(M+H) + . 




SMe 



N C0 2 Me 
H 



Example 1281B 

16710 A/-r4-/V-W-(4-tetrahvdropvran-vlVjV-(3.5-difluorob en7.vnaminomethvn-2-(2- 

methylphenvllbenzovllmethionine. methyl ester 
Prepared according to the procedure of example 1258C from 1281 A. NMR(CDC1 3 ) 
7.81-7.98 (m, 1H); 7.38-7.45 (m, 1H); 7.20-7.40 (m, 4H); 7.18 (s, 1H); 6.83-6.91 (m, 
2H); 6.60-6.70 (m, 1H); 5.81-5.90 (m, 1H); 4.58-4.70 (m, 1H); 3.95-4.02 (m, 2H); 3.70 
16715 (s, 2H); 3.63 (s, 2H); 3.60 (s, 2H); 3.20-3.38 (m, 1H); 2.55-2.80 (m, 1H); 1.92-2.20 (m, 
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8H); 1.75-1.95 (m, 1H); 1.61-1.78 (m, 3H). 1.50-1.65 (m, 2H); (DSI/NH3)/MS: 
597(M+H) + . 




16720 Example 1281C 

^f4-A^-(A^-(4-tetrahydropyran-ylVN-f3^-difluorobenzyl)aminomethyn-2-(2- 

methylphenyflbenzoyllmethionine lithium salt. 
Prepared according to the procedure of example 1 178J from 128 IB. NMR 
1 H(MeOH-d4): 7.58-7.68 (1H, m); 7.38-7.48 (1H, m), 7.0-7.28 (6H, m); 6.9-7.0 (2H, 
16725 m); 6.78-6.88 (1H, m); 4.1-4.22 (1H, m); 3.9-4.0 (2H, m); 3.75 (2H, s); 3.7 (2H, s); 3.3 
(,2H, m); 2.7-2.85 (1H, m); 2.2 (1H, s); 1.76-2.1 (14H, m). ESI(-)/MS: 586(M-Li). Anal. 
Calcd for C32H35F2N2O4SLi»2.07H2O: C, 61.41; H, 6.30; N, 4.37. Found: C, 61.40; 
H, 6.05; N, 4.37. 

16730 




Example 1313 

A^-r4-fA^-G-Cvclohexvl-l-ethvlthioprop-2-vnaminomethvD-2-f2- 
methylphenynbenzoyllamino-4-methylsulfonylbutanoate Lithium Salt 

16735 




Example 1313A 
2-Amino-3-cyclohexyl- 1 -ethylthiopropane 
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Trifluoroacetic acid (3 mL) was added to a solution of the product from Example 
1 6740 403C (274 mg, 0.9 mmol) in CH2CI2 (3 mL) at ambient temperature. After 30 min of 
stirring, solvent was removed and the residue redissolved in CH2CI2. washed with a 
solution of saturated K2CO3, dried (MgS04) and concentrated. The crude product was 
chromatographed (silica gel; CHCl3/MeOH, 90: 10) to afford a clear oil (162 mg, 75%): ! H 
NMR (CDCI3, 300 MHz) 8 2.97 (m, 1H), 2.68 (dd, J=13, 4 Hz, 1H), 2.55 (q, J=7.5 Hz, 
16745 2H), 2.34 (dd,J=13, 8.5 Hz, 1H), 1.80-1.61 (m, 5H), 1.50-1.10 (m, 6H), 1.26 (t, J=7.5 
Hz, 3H), 1 .00-0.90 (m, 2H); MS (CI/NH3) m/z: 202 (M+H)+. 




S0 2 Me 



C0 2 Me 



Example 1313B 

16750 Methvl-/V-r4-hvdroxvmethvl-2-f2-meth vlphenvnbenzovll-2-amino-4- 

methylsulfonvlbutanoate 
The product from Example 1 178C (1.0 g, 4.1 mmol) in MeOH (12 mL) was 
combined with a solution of saturated LiOH (4.0 mL) and heated at reflux for 3.5 hours. 
The mixture was allowed to cool to ambient temperature and then extracted with Et20. The 

16755 phases were separated and concentrated HC1 added to the aqueous phase which was 
extracted with EtOAc (2X). The EtOAc phases were combined, dried (MgS04) and 
concentrated to dryness to afford the crude acid as a white solid. MS (CI/NH3) m/z: 243 
(M+H)+. The crude acid, EDCI (940 mg, 4.5 mmol), Hobt (1.1 g, 8.2 mmol), (L)- 
methionine sulfone methyl ester hydrochloride (1.0 mg, 4.5 mmol) and DIE A (2.1 mL, 

16760 12.3 mmol) in DMF (15 mL) were allowed to react in a manner similar to that described in 
Example 608 D. The crude residue was chromatographed (silica gel; MeOH/CHCl3, 5:95) 
to afford the title compound (963 mg, 56%). 




16765 Example 1313C 

Methvl-N-r4-formvl-2-r2-methvlphenvnbe n7.ovl1-2-aminn-4-methvlsulfonvlbutanoate 
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Dimethylsulfoxide (325 |lL, 4.6 mmol) was added to a solution of oxalyl chloride 
(200 |iL, 2,5 mmol) at -78 °C. After stirring for 5 min, the product from Example 1313B 
(955 mg, 2.3 mmol) in CH2CI2 (2.5 mL) was added to the reaction vessel After 15 min, 

16770 TEA (950 \iU 6.8 mL) was added to the reaction mixture and the cold bath was removed. 
After stirring for 30 min, a solution of 2N HC1 was added to the mixture and the phases 
separated. The organic phase was dried (MgSCH) and concentrated. The residue was 
chromatographed (silica gel; MeOH/CHCl3, 2:98) to afford a clear oil (866 mg, 91%). l H 
NMR (CDCI3, 300 MHz) 6 1.88 (m, 1H), 2.11-2.30 (m, 4H), 2.47-2.73 (m, 2H), 2.71 

16775 (s, 3H), 3.71 (s, 3H), 4.65 (m, lH) t 6.12 (dd, J=8 8 Hz, 1H), 7.20 (d, J=7 Hz, 1H), 
7.27-7.41 (m, 2H), 7.76 (s, 1H), 7.95-8.06 (m, 2H), 10.10 (s, 1H); MS (CI/NH3) m/z: 

418(M+H)+ 




16780 Examplel313D 

Methvl-N-r4-(N-G-Cvclohexvl-l-ethvlthioprop-2-vnaminomethvn-2-(2- 
methylphenvnbenzoynamino-4-methylsulfonylbutanoate 
The product from Example 13 13 A (285 mg, 1.4 mmol), the product from Example 
1 3 13C (6 1 8 mg, 1 .5 mmol) and sodium triacetoxyborohydride (4 1 5 mg, 2.0 mmol) were 
16785 combined in 1,2-dichloroethane (6 mL) at ambient temperature and allowed to stir for 18 
hours. A solution of saturated NaHC03 was added and the mixture was extracted with 
EtOAc (2X). The EtOAc phases were combined, dried (MgS04) and concentrated. The 
residue was chromatographed (silica gel; MeOH/CHCl3, 2:98) to afford a clear oil (753 mg, 
89%). MS (CI/NH3) m/z: 418 (M+H) + . 

16790 




a 



>8Et 
Example 1313E 
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16795 



^■r44A/-n-CvclQhe^yl-l-p.thvlthi o r rrt p- ? -- vnan " nomethvn - 2 - (2 - 
methvlphenvnhenzovllamin o -^-^pthvlsulfonvlbutanoate Lithium Salt 

The product from Example 1313D (748 mg, 1.2 mmol) was allowed to react with 

lithium hydroxide monohydrate (55 mg, 1.3 mmol) in a manner similar to that described in 

Example 608E to afford the title compound. *H NMR (DMSO-d6, 300 MHz) 6 0.70-0.91 

(m, 2H), 1.12-1.65 (m, 14H), 1.75-2.20 (m, 5H), 2.35-2.67 (m, 7H), 2.82 (s, 3H), 3.66- 

3.86 (m, 3H), 6.95 (m, 1H), 7.10-7.25 (m, 4H), 7.38 (d, J=8 Hz.lH), 7.53 (d, J=8 Hz, 

16800 1H); MS (APCI(-)) m/z: (M-H)' 587; Anal, Calcd for C3lH43LiN2O5S2«l.90 H2O: C, 

59.20; H, 7.50; N, 4.45. Found: C, 59.22; H, 7. 16; N, 4.36. 




R 3 L 1 

N^COaH 

6 s 

SCH3 

16805 Example 1317 

Example R3L1 MS (M+H)± 



1317 ' - -° H 



499 




16810 Example 1319 

^-[4-fN-Methvl-N-(2-cvclnhexvlethvl) aminomethvh-2-(2- 
methyl phenynhenzovllmftthioninep-to lvlsulfonimide 
The above compound was prepared from the compound described in Example 608E 
and p-toluenesulfonamide by the method of Example 12 16A, except the reaction was 
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168 1 5 worked up by diluting with CHCI3 (instead of EtOAc), there was no HC1 wash, and the 

chromatography was done with EtOAc/water/CH 3 C0 2 H 19/0.5/0.5, then 18/1/1. >H NMR 
(CDCI3) 8 7.80 (m, 3H), 7.58 (dd, 1H), 7.22 (m, 7H), 6.18 (m, 1H), 4.20 (m, 1H), 3.98 
(s, 2H), 2.80 (m, 2H), 2.55 (s, 3H), 2.40 (s, 3H), 2.00 (m, 8H), 1.60 (m, 8H), 1.40, 
1.20. 0.90 (all m, total 7H). MS (ESI) 648 (M-H)". Anal calcd for C36H47N304S2' 1.00 

16820 H 2 0: C, 64.74; H, 7.39; N, 6.29. Found: C, 64.53; H, 7.22; N, 6.06. 




N C0 2 Li 
H 



F 

Example 1332 

16825 N-r4-N-(A^-rfran^-hvdroxvcvclohexvlVA/-(3.5-difluoroben zvnaminomethvn-2-('2- 

methylphenvDbenzovl]methionine lithium salt 

OH 




Example 1332 A 

1 6830 A mixture of 1 ,4-cyclohexanedione mono-2,2-dimethyltrimethylene ketal ( 1 .98 g, 

10 mmol), and sodium borohydride (0.757 g, 20 mmol) in 100 ml of methanol was stirred 
for 12 hours. The methanol was removed under reduced pressure. The residue was taken 
into ethyl acetate, washed by 10 % NaOH and brine respectively, and the dried over 
anhydrous MSG. Yield: 1.60 g (80%). (SDI/NH 3 ) MS: 201(M+H) + ; 218(M+NH 4 ) + . 

16835 



Example 1332B 



rO 
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Prepared according to the procedure of example 1252 from the reaction between 
example 1332A and benzyl bromide. NMR(CDC1 3 ) 7.20-7.35 <m, 5H); 4.57 (s, 2H); 3.45- 
16840 3.55 (m, 6H); 2.00-2.15 (m, 2H); 1.50-1.82 (m, 5H). (SDI/NH 3 ) MS: 291(M+H) + ; 
308(M+NH 4 ) + . 



16850 




Exam ple 1332C 

16845 Prepared according to the procedure of example of example 1266A from the reaction 

of example 1232B and HC1. NMR(CDC1 3 ) 7.23-7.40 (m, 5H); 4.60 (s, 2H); 3.78-4.08 (m, 
1H); 2.55-2.70 (m, 2H); 2.20-2.35 (m, 2H); 2. 10-2.20 (m, 2H); 1 .90-2.01 (m, 2H). 
(SDI/NH3) MS: 222(M+H) + ; 239(M+NH 4 ) + . 




rO 



MeO 

Example 1332D 

Prepared according to the procedure of example 1279A from the reaction between 
example 1232C and (Methoxymethyl)triphenylphosphonium chloride. NMR(CDC1 3 ) 7.23- 
7.40 (m, 5H); 5.85 (s, 1H); 4.60 (s, 2H); 3.63-3.75 (m, 5H); 2.58-2.70 (m, 1H); 2.10- 
16855 2.30 (m, 1H); 1.4-2.0 (m, 5H). (SDI/NH 3 ) MS: 233(M+H) + ; 250(M+NH 4 ) + . 




C0 2 Me 



F 

Example 1332E 

Example 1332D was hydrolyzed in formic acid according to the example 1279B to 
16860 give corresponding aldehyde, which was used to react with example 1258A to give two 

isomers. One is example 1232E, the other is example 1233A. NMR(CDC1 3 ) 7.90-7.95 (m, 
1H); 7.38-7.44 (m, 1H); 7. 13-7.39 (m, 9H); 7.02-7. 10 (m, 1H); 6.83-6.92 (m, 2H); 6.60- 
6.70 (m, 1H); 4.55 (s, 2H); 3.60 (s, 3H); 3.55 (m, 2H); 3.50 (m, 2H); 3.18-4.30 (m, 1H); 
2.18-2.21 (m, 2H); 2.0-2.18 (m, 4H); 1.80-2.00 (m, 2H); 1.40-1.60 (m, 2H); 1.09-1.32 
16865 (m, 2H); 0.67-0.83 (m, 2H). (SDI/NH 3 ) MS: 584(M+H) + . 
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Example 1332F 



A mixture of 1332D (0.07 g, 0.12 mmol) and 0. 1 ml of trimethylsiliy iodide in 2 ml 
16870 of methylene chloride was stirred until TLC indicated that there was no starting material left. 

Flash chromatography of the residue afforded 0.042 g of the title compound (71%). 

NMR(CDC1 3 ) 7.90-7.95 (m, 1H); 7.40-7.44 (m, IH); 7.13-7.39 (m, 4H); 7.02-7.10 (m, 

1H); 6.83-6.92 (m, 2H); 6.60-6.70 (m, 1H); 3.60 (s, 3H); 3.55 (m, 2H); 3.50 (m, 2H); 

3.18-4.30 (m, 1H); 2.18-2.21 (m, 2H); 2.0-2.18 (m, 4H); 1.80-2.00 (m, 2H); 1.40-1.60 
16875 (m, 2H); 1.09-1.32 (m, 2H); 0.67-0.83 (m, 2H). (SDI/NH 3 ) MS: 494(M+H) + . 




Example 1332G 

Prepared according to the procedure of example 1258C from example 1232F. 
16880 NMR(CDC1 3 ) 7.83-7.95 (m, 1H); 7.40-7.44 (m, 1H); 7.13-7.40 (m, 4H); 7.02-7.10 (m, 
1H); 6.83-6.92 (m, 2H); 6.60-6.70 (m, 1H); 5.84-5.90 (m, 1H); 4.55-4.67 (m, 1H); 3.60 
(s, 3H); 3.55 (m, 2H); 3.50 (m, 2H); 3.18-4.30 (m, 1H); 2.18-2.21 (m, 2H); 1.80-2.25 
(m, 16H); 1.40-1.60 (m, 2H); 1.09-1.32 (m, 2H); 0.67-0.83 (m, 2H). (SDI/NH 3 ) MS: 
624(M+H) + . 
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Fvam ple 1332H 

A/-f4-A/-W-ffraf. y -4-hvdroxvcvr i^Y vlV^-r3. < >-difluorobenzvl)aminomethvl)-2-(2- 
mftthvlphenvH^"7nvnmet hinnmfi lithium salt 
1 6890 Prepared according to the procedure of example 1 178J from example 1 332G. 

NMR(CDC1 3 ) 7.60-7.70 (m, 1H); 7.40-7.44 (nfflH); 7.13-7.40 (m, 5H); 6.83-7.00 (m, 
2H); 6.68-6.72 (m, 1H); 4.20-4.30 (m, 1H); 3.60 (m, 2H); 3.55 (m, 2H); 3.18-4.30 (m, 
1H); 2.18-2.21 (m, 2H); 1.80-2.25 (m, 16H); 1.40-1.60 (m, 2H); 1.09-1.32 (m, 2H); 
0.67-0.83 (m, 2H). ESI(-)/MS: 609(M-Li). Anal. Calcd for C34H39F2N2O4SLM.OO 
16895 LiOH: C, 61.45; H, 6.22; N, 4.22. Found: C, 61.56; H, 5.88; N.3.94. 
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F f x ample 1333 

l690 o A/.r4-^-W-(c»-4-hvdrnxvcvclo h ^vn-W-f3.5-diflnorohen7v0aminomethyl)-2-(2: 

mftthvlphenvnbe-nynvnmethi nnine lithium salt 
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Example 1333A 

Prepared according to the procedure of example 1332E. NMR(CDC1 3 ) 7.90-7.95 



(m, 1H); 7.38-7.44 (m, 1H); 7.13-7.39 (m, 9H); 7.02-7.10 (m, 1H); 6.83-6.92 (m, 2H); 
6.60-6.70 (m, 1H); 4.55 (s, 2H); 3.90^4.00 (m, 1H); 3.60 (s, 3H); 3.55 (m, 2H); 3.50 (m, 
2H); 3.18-4.30 (m, 1H); 2.18-2.21 (m, 2H); 2.0-2.18 (m, 3H); 1.80-2.00 (m. 2H); 1.40- 
1.60 (m, 2H); 1.09-1.32 (m, 2H); 0.67-0.83 (m, 2H). (SDI/NH 3 ) MS: 584(M+H) + . 



Prepared according to the procedure of example 1332F from the reaction between 
1333B and trimethylsilyl iodide. NMR(CDC1 3 ) 7.90-7.95 (m, 1H); 7.40-7.44 (m, 1H); 
16915 7.13-7.39 (m, 4H); 7.02-7.10 (m, 1H); 6.83-6.92 (m, 2H); 6.60-6.70 (m, 1H); 3.90-4.00 
(m, 1H); 3.60 (s, 3H); 3.55 (m, 2H); 3.50 (m, 2H); 3.18-4.30 (m, 1H); 2.18-2.21 (m, 
2H); 2.0-2.18 (m, 3H); 1.80-2.00 (m, 2H); 1.40-1.60 (m, 2H); 1.09-1.32 (m, 2H); 0.67- 
0.83 (m, 2H). (SDI/NH 3 ) MS: 494(M+H) + . 
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Example 1333B 
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16925 
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Example 1333C 

Prepared according to the procedure of example 1258C from example 1333B. 
NMR(CDC1 3 ) 7.83-7.95 (m, 1H); 7.40-7.44 (m, 1H); 7.13-7.40 (m, 4H); 7.02-7.10 (m, 
1H); 6.83-6.92 (m, 2H); 6.60-6.70 (m, 1H); 5.84-5.90 (m, 1H); 4.55-4.67 (m, 1H); 3.92- 
4.02 (m, 1H); 3.60 (s, 3H); 3.55 (m, 2H); 3.50 (m, 2H); 3.18-4.30 (m, 1H); 2.18-2.21 
(m, 2H); 1.80-2.25 (m, 15H); 1.40-1.60 (m, 2H); 1.09-1.32 (m, 2H); 0.67-0.83 (m, 2H). 
(SDI/NH3) MS: 624(M+H) + . 



16930 



16935 



OH 




Example 1333D 

^44-^-r^-fr«-4-hvdrnyvcvclohexylV^-f3.5-dif 1iinrohenzvnaminomethvlV2-(2- 
methvlphenynhenzovllmethionine li thium salt 
Prepared according to the procedure of example 1 178J from example 1333C. 
NMR(CDC1 3 ) 7.60-7.70 (m, 1H); 7.40-7.44 (m, 1H); 7.13-7.40 (m, 5H); 6.83-7.00 (m, 
2H); 6.68-6.72 (m, 1H); 4.20-4.30 (m, 1H); 3.92-4.01 (m, 1H); 3.60 (m, 2H); 3.55 (m, 
2H); 3.18-4.30 (m, 1H); 2.18-2.21 (m, 2H); 1.80-2.25 (m, 15H); 1.40-1.60 (m, 2H); 
1.09-1.32 (m, 2H); 0.67-0.83 (m, 2H). ESI(-)/MS: 609(M-Li). Anal. Calcd for 
C34H39F2N2O4SLi«2.50 LiOH»0.57H 2 O: C, 62.58; H, 6.26; N, 4.29. Found: C, 61.61; 

H, 5.99 N.3.92. 
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Example 1334 

(2S^ 2-N44-(l-ethylthiQ-3-cvclohexvlprop-2-vlaminomethvn-2-(2- 
methylphenyl^benzoyllamino^-methvlsulfenylbutanoate Lithium Salt 



16945 




16950 



C0 2 Me 



Example 1334 A 

(2S) 2-N-f4-formyl-2-f2-methylphenyl^benzovl1amino-4-methylsulfenylbutanoate. Methyl 

Ester 

The title compound was prepared from N-[4-formyl-2-(2- 
methylphenyl)benzoyl]methionine methyl ester (example 403G) according to the procedure 
in example 107 ID, and was isolated as a light yellow oil. MS(APCI(+)) 402 (M+H)+ 
MS(APCI(-)) 436 (M+Cl)-, 400 (M-H)\ 




C0 2 Me 



16955 ^SEt 

Example 1334B 

(2S) 2-N-f4-f l-ethvlthio-3-cvclohexvlprop-2-ylaminomethvn-2-(2- 
methvlphenvnbenzoyllamino-4-methylsulfenylbutanoate. Methyl Ester 
The title compound was prepared according to example 403H, substituting (2S) 2-N- 
16960 [4-formyl-2-(2-methylphenyl)benzoyl]amino-4-methylsulfenylbutanoate methyl ester for N- 
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[4-formyl-2-(2-methylphenyl)benzoyl]methionine methyl ester. MS(APCI(+)) 587 
(M+H)+. MS(APCI(-))621 (M+Cl)-. 
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Exam ple 1334C 

(2S) 2-N-14-f 1 -ethvlthio-^-cvclohexvlprop-2-vlam inomethvl')-2-(2- 
methvlphenvnhenzovllamino-4-methvlsulfenvlbu tanoate. Lithium Salt 



The title compound was prepared from (2S) 2-N-[4-(l-ethylthio-3-cyclohexylprop- 
2-ylarrunomethyl)-2-(2-methylphenyl)benzoyl]amino-4-methylsulfenylbutanoate methyl 

16970 ester according to the procedure in example 608E, with the exception that the product was 
isolated as a light yellow foam after concentrating a methanolic solution under reduced 
pressure. l U NMR (300 MHz, DMSO) 8 0.66-0.90 (m, 2H), 1.02-1.80 (m, 13H), 1. 10 
(t, J=7.2 Hz, 3H), 1.96-2.21 (m, 5H), 2.36 (s, 1.5H), 2.39 (s, 1.5H), 2.41 (q, J=7.2 Hz, 
2H), 2.56-2.67 (m, 3H), 3.60-3.84 (m, 4H), 6.98 (brd, J=6 Hz, 1H), 7.08-7.23 (m, 5H), 

16975 7.38 (d, J=8.4 Hz, 1H), 7.49 (d, J=7.8 Hz, 0.5H), 7.51 (d, J=7.8 Hz, 0.5H). MS 
(APCI(-)) m/e571(M-H). 
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Example 1335 

N-\A-(N-(2-( 1 ■3-dioxan-2-vlethvn-^-but vlaminomethvn-2-(2- 
methvlphenvnbenzovllm ethionine 
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16985 Example 1335 A 

4-Formvl-2-f2-methvlphe nvnbenzoic acid methvl ester 
Following the procedure of example 1 134D, example 1 178 C (3.30 g, 1 1.82 mmol) 
* provided 3.00 g 100%) of the title compound. MS (DCI, NH 3 ): 255 (MH+). 



16990 




Example 1335B 

4-n-Butylaminomethyl-2-(2-methylphenynbenzoic acid methyl ester 
Following the procedure of example 1 106D, part 1 example 1335 A (1.27 g, 5.00 mmol) and 
butyl amine (0.99 mL, 10.00 mmol) provided 1.45 g (94%) of the title compound. MS 
16995 (DCI, NH 3 ): 312 (MH+). 




Example 1335C 

4-(N-(2-( 1 .3-dioxan-2-ylethyn-/V-butylaminomethvn-2-f 2-methvlphenvDbenzoic acid. 

methyl ester 

17000 A solution of example 1335B (359 mg 1.15 mmol), 2-bromoethyM,3-dioxane (164 

HL, 1.2 mmol), TBAI (443 mg, 1.2 mmol) and diiospropylethylamine (260 |iL, 1.5 mmol) 
in 3 mL of DMF were heated to 60°C for 72 hours. The cooled reaction mixture was diluted 
with water and extracted with 3 portions of ethyl ether. The combined organic extracts were 
washed with water, brine, dried, filtered and concentrated. The residue was purified by 

1 7005 column chromatography on silica gel (25 g, 25% ethyl acetate/hexanes) provided 330 mg 
(78%) of the title compound. MS: (ESI+) 426 (MH+). 
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,C0 2 H 
F.vam ple 1335D 

4-(^-r2-flJ-dioxan-2.vlethvn-A/-hntvlamin omethvlV2-f2-methvlphenvnbenzoicacid, 
17010 Following the procedure of example 1 130D, examplel335C (3 10 mg, 0.72 mmol) 

provided 222 mg (75%) of the title compound. MS (ESI+): 412 (MH+): (ESI-): 410 (M- 
H). 




SMe 



C0 2 H 

170 15 Example 1335E 

N-\4-(N-(2-( 1 .3-dioxan-2-vlethvlVAr-h utvlaminomethvn-2-(2- 
methvlphenyllhenzovnmethionine. m ethvl ester 
Following the procedure of example 1 1781, example 1335D (85 mg, 0.25 mmol) 
provided 57 mg (50%) of the title compound. MS (ESI+): 557 (MH+): (ESI-): 555 (M- 
17020 H). 

SMe 




1 [I "*] n S C02H 

Example 1335F 
N-\4-(N-(2-( 1 .3-dioxan-2-vlethvn-iV-but ylaminnmethvn-2-(2- 
methvlphenynbenzovnmethionine 
17025 Following the procedure of example 1 104D, examplel335 E (55 mg (0. 10 mmol) 

provided 30 mg of the title compound. *H nmr (300 MHz., CD 3 OD): 5 7.64, d, 1H; 7.49, 
dd, 1H; 7.29, m, 1H; 7.02 - 7.22, m, 4H; 4.64, t, 1H; 4.29, m, 3H; 3.91, ddd, 2H; 3.66, 
dt, 2H; 3.22, m, 2H; 3.03, m, 2H; envelope 1.74 - 2.16, m, 12H; 1.62, m, 3H; 1.18 - 
1.36, mn,3H; 0.88, t,3H. MS (ESI+): 543 (MH+): (ESI-): 541 (M-H). Calc'd for 
17030 C 3l H 4 3N 2 O 5 S.1.30 H 2 0; C 63.64; H 7.94; N 4.95; Found: C 63.63; H 7.37; N 5.07. 
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Example 1336 

A^44.f/V-(2-cvclohexvlethvlV^-methvlaminomethvn-2-(2- 
17035 methvlphenynhenzovllthio glutamine Lithium Salt 

^.[4-(^-(2-cyclohexylethyl)-N-methylaminomethyl)-2-(2- 
methylphenyl)benzoyl]thioglutamine methyl ester (12 mg, 22.9 ^mol) was saponified using 
the standard LiOH procedure, evaporated, and lyophilized from water to provide 9.8 mg of 
the title compound. MS m/e 514 (M-H)". 

17040 

Example 1336B 
A^-r4-W-f2-cvclohexvlethvlV/V-methvlaminomethvlV2-(2- 
methylphenynbenzovllthioglutamine Methvl Ester 
Ar-[4-(AT-(2-cyclohexylethyl)-//-methylaminomethyl)-2-(2- 
17045 methylphenyl)benzoyl]glutaminitrile methyl ester, see Example 1041, (139 mg, 0.28 mmol) 
was dissolved in 5 mL pyridine with TEA (0.5 mL). Excess H2S was bubbled into the 
solution which was then sealed and stirred at room temperature for 18 hours. The reaction 
was evaporated to dryness, dissolved in EtOAc, washed with water and brine, and 
chromatographed (50 % EtOAc/hexanes) to give 13 mg of the methyl ester. MS m/e 524 
17050 (M+H) + . *H NMR (CDCI3, 300 MHz) 5 0.82 (m, 2H), 1.1 1 (m, 3H), 1.32 (m, 5H), 1.6 
(m, 7H), 2.18 (m, 6H), 2.32 (m, 1H), 2.58 (m, 1H), 2.75 (m, 1H), 3.53 (m, 2H), 3.72 
(s, 3H), 6.9-7.5 (m, 9H), 7.83 (m, 1H). 
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Example 1337 

A^-f4-(l-ethylthio-3-cvclohexylprop-2-ylaminomethylV5-methoxy-2-f2- 
methylphenynbenzoyllmethionine 
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Example 1337 A 

2-f2-Methvlphenv1V4-formvl- 5-rnethoxvbenzoic acid, methvl ester 
A solution of example 1 134D (180 mg, 0.63 mmol) in 2 mL of DMF was treated 
with sodium methoxide (102 mg, 1.89 mmol) and the mixture stirred for 3 hours. The 
1 7065 solution was diluted with water and extracted with 3 portions of ethyl acetate. The 

combined organic extracts were wased with water, brine, dried filtered and concentrated. 
The residue was purified by column chromatography to provide 40g (22%) of the title 
compound. MS (DCI, NH 3 ): 302 (M+ NH 4 + ). 
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Example 1337B 

4-(l-ethvlthio-3-cvclohexvlprop-2-vlaminomethvn-5-m ethoxv-2-(2-methvlDhenvl)benzoic 

acid, methvl ester 

Using the procedure of example 1 134E, example 1337A provided the title 
17075 compound. MS (ESI +): 470 (MH+); (ESI-) 468 (M-H). 

Example 1337C 

4-fl-ethvlthio-3-cvclohexvlprop-2-vlaminomethvlV5-methoxv-2 -r2-methvlDhenvl)benzoic 

acid 

1 7080 Using the procedure of example 1 1 34F, example 1 337B provided the title 

compound. MS (ESI +): 456 (MH+); (ESI-) 454 (M-H). 
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Example 1337D 

A^44-fl^thylthio-3-cvclohexylprop-2-vlaniinomethvn-5-methoxv-2-f2- 



methvlphenvDbenzoyllmethionine. methyl ester 
According to the procedure described in example 1 1781, example 1 137C (55 mg, 
0.12 mmol) provided 39 mg (54%) of the title compound. MS (ESI +): 601 (MH+); (ESI-) 



Example 1337 

yV-[4-n-ethylthio-3-cyclohexylprop-2-ylaminomethyl'>-5-methoxy-2-f2- 
methylphenyDbenzoyl]methionine 
Following the procedure of example 1 105D, example 1 137D (39 mg, 0.065 mmol) 
provided the title compound. »H NMR (300 MHz, DMSO): 8 7.9 (1H), 7.0-7.3 (5H), 4. 1 
(1H), 3.9 (1H), 3.3 (3H), 2.7 (1H), 2.4 (3H), 2.0-2.3 (6H), 1.95 (3H), 0.8- 1.9 (22H). 
Mass spec (ESI): 587 (M+H), 585 (M-H) 



599 (M-H). 
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Example 1338 
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Air4-n-ethvlthio-3-c^ 

. methvlphenvDbenzovllmethionine 




,C0 2 Me 

oHcry^ 

NMe 2 
Exam ple 1338A 

2-(2-MethvlphenvlV4-formvl-'S-N N-dime thvlaminoben7.oic acid, methyl ester 
A solution of example 1 1 34D ( 146 mg, 0.50 mmol) in 1 mL of DMF was treated 

17110 with 2 mL of 40% aqueous dimethylamine and the mixture heated at 70°C for 2days. The 

cooled reaction mixture was diluted with water and the pH of the mixture adjusted to 5. The 
solution was extracted with 3 portions of ethyl acetate adnt he combined organic extracts 
were washed with wate and brine, dried, filtered and concentrated. The residue was 
dissolved in ethyl acetate and treated with ethereal diazomethane until tic analysis indicated no 

17115 more acid present. This solution was concentrated and the residue purified by column 

chromatography on silica gel (25 g, 15% ethyl acetate/hexanes) to provide 124 mg (87%) of 
the title compound. MS (DCI, NH 3 ): 298 (MH+). 
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SEt 

17120 Kxample 1338B 

4-n-ethvlthin-3-cvclohexv1prnp-2-vla m inomethvn-5-N'.N'-dimethvlamino-2-(2- 
methvlphenvn henzoic acid, methyl ester 
Using the procedure of example 1 1 34E, example 1 338 A provided the title 
compound. MS (ESI +): 483 (MH+); (ESI-) 481 (M-H). 



17125 
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Example 1338C 

4-rl^thvlthioO-cvclohexvlp^np-2-vIaminomethvlV5-N^N'-dimethvlamino-2-(^2- 

methvlphenyl^benzoic acid 
Following the procedure of example 1 134F, example 1 138B provided the title 
compound. MS (ESI +): 469 (MH+); (ESI-) 467 (M-H). 



^-r4-n-ethvlthio-3-cvclohexvlprop-2-vlaminomethvn-5-N'N '-dimethvlamino-2-f2- 
methvlphenvn henzovnmethionine. methyl ester 
According to the procedure described in example 1 1781, example 1 138C (93 mg, 
0.20 mmol) provided 69 mg (56%) of the title compound. MS (ESI +): 614 (MH + ); (ESI-) 
612 (M-H). 



Example 1338E 

N-f4-n-ethvlthio-3-cvclohexvlprop-2-vlaminomethvn-5-N'N'-dim ethvlamino-2-(2- 

methylphenvnbenzoyllmethionine 




Example 1338D 
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17145 Following the procedure of example 1 105D, example 1 138D (69 mg, 0. 1 1 mmol) 

provided the title compound. »H NMR (300 MHz., DMSO): 5 7.9 ( 1H). 7.0-7.3 (5H), 
4.2 (1H), 3.9 (1H), 2.72 (6H), 2.45 (3H), 2.0-2.2 (6H), 1.9 (3H),0.7-1.85 (22H). Mas 
spec (ESI): 600 (M+H), 598 (M-H). 

17150 

Sam ple 1339 

Pittsburg example, waiting for experimental data and other information. 
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Exam ple 1340 
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Exam ple 1340A 

17160 A/-U.Air6-Flnnrob ^ "*i»^ 

methvl ester 

The desired compound was prepared according to the method of Example 1203A starting 
with N-[4-formyl-2-(2-methylphenyl)benzoyl]methionine methyl ester, prepared as in 
Example 403G, and 2-amino-6-fluorobenzothiazole. m/e (ESI) 538 (MH+) 
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Example 1340B 



Af-r4-N-f6-Fluorobenzothiazol-2-yDarninome 
The desired compound was prepared according to the method of Example 4031 starting with 
17170 the compound in Example 1340A. lH (300MHz, CDCI3, 5) 7.91 (1H, m), 7.5 1 ( 1H, m), 
7.34 (2H, m), 7.30-7.15 (4H, m), 7.05 (3H, m), 5.99 (1H, m), 4.59 (1H, m), 4.48 (2H, 
bd, J=8Hz), 2.20-1.80 (9H, m), 1.72 (1H, m). m/e (ESI) 522 (MH"> Anal.calc. for 
C27H26FN3O3S2 O.25 H2O C 61.40, H 5.06, N 7.96 Found C 61.38, H 4.56, N 7.73 

17175 




Example 1341 




17180 Example 1341 A 

N— Butyl-A^(furan-2-ylmethyl1arnine 
The desired amine was prepared using the method described in Example 1 171 A starting 
with 2-furoic acid and butylamine. m/e (DCI/NH3) 154 (MH+) 
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44A^-Butvl-^-ffuran-2-vlme th Y')aniinomethvlV2-f2-m «>thvlphenvnbenzoicacid methyl 

ester 

The desired compound was prepared using the method described in Example 1 178G starting 
17190 with N--Butyl-AKfuran-2-ylmethyl)amine, prepared as in Example 1341 A, and 4- 

bromomethyl-2-(2-methylphenyl)benzoic acid methyl ester, prepared as in Example 1 178A- 
D. m/e (ESI) 392 (MH+) 




17195 Example 1341C 

4-r;V r -Butvl-Ar-rfuran-2-vlmethvl > )aminomethvn-2-f2-methvlp henvnhenzoicacid 

The desired acid was prepared using the method described in Example 403E starting 

with the compound prepared in Example 134 IB. 
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Exam ple 1341D 

/V-f4-^-Butvl-N-rfiiran-2-vlmp.thvnaminomethvl-2-(2-me thvlphenvnbenzovllmethionine 

methvl ester 

The desired product was prepared using the method described in Example 403F starting 
17205 with the compound prepared in Example 1341C. m/e (ESI) 523 (MH+) 




Example 134 IE 

A^-r4-A^-Butvl-A/-rmi^-2-vlmethvnaminomethvl-2-(2-methvlphe nvl v )benzovllmethionine 
17210 The desired compound was prepared according to the method of Example 4031 

starting with compound prepared in Example 1341D. 1 H (300MHz, CDCI3, 8) 7.81 (1H, 
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d, J=8Hz), 7.57 (1H, m), 7.42 (1H, d, J=2Hz), 7.30-7.10 (5H, m), 6.35 (2H, m), 6.15 
(1H, bd, J=8Hz), 4.43 (1H, m), 3.98 (2H, m), 3.90-3.75 (2H, m), 2.62 (2H, m), 2.20- 
2.00 (5H, m), 1.99 (3H, s), 1.95 (IH, m), 1.60 (3H, m), 1.29 (2H, m), 0.88 (3H, t, 
17215 J=8Hz). m/e (ESI) 509 (MH+) Anal.calc. for C29H36N2O4SO.5O H2O C 67.28, H 
7.20, N 5.41 Found C 67.42, H 6.96, N 5.44. 
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WHAT IS CLAIMED IS: 
17220 1. A compound having Formula I 



I 

or a pharmaceutical^ acceptable salt thereof, wherein 
1 7225 I*! is selected from the group consisting of 

(1) hydrogen, 

(2) alkenyl, 

(3) alkynyl, 

(4) alkoxy, 
17230 (5) haloalkyl, 

(6) halogen, 

(7) loweralkyl, 

(8) thioalkoxy, 

(9) aryl-L 2 - wherein aryl is selected from the group consisting of 

17235 (a) phenyl, 

(b) naphthyl, 

(c) dihydronaphthyl, 

(d) tetrahydronaphthyl, 

(e) indanyl, and 
17240 (0 indenyl 

wherein (a)-(f) are unsubstituted or substituted with at least one of X, Y, 
or Z wherein X, Y, and Z are independently selected from the 
group consisting of 
alkenyl, 

17245 alkynyl, 

alkoxy, 
aryl, 
carboxy, 
cyano, 

17250 halogen, 

haloalkyl, 
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hydroxy, 
hydroxyalkyl, 
loweralkyl, 
17255 nitro, 

N-protected amino, and 

-NRR' wherein R and and R' are independently selected 
from the group consisting of 
hydrogen and 
17260 loweralkyl, 

oxo (=0), and 
thioalkoxy and 
L2 is absent or is selected from the group consisting of 

-CH 2 -, 

17265 -CH 2 CH r , 

-CH(CH 3 )-, 
-0-, 
-C(O)-, 

-S(0)q wherein q is 0, 1 or 2, and 

17270 -N(R)s and 

(10) heterocycle-L^- wherein L2 is as defined above and the heterocycle is 

unsubstituted or substituted with 1, 2, 3 or 4 substituents 
independently selected from the group consisting of 





(a) 


loweralkyl, 


17275 


(b) 


hydroxy, 




(c) 


hydroxyalkyl, 




(d) 


halogen 




(e) 


cyano, 




(f) 


nitro, 


17280 


(g) 


oxo (=0), 




(h) 


-NRR', 




(i) 


N-protected amino, 




0) 


alkoxy, 




. (k) 


thioalkoxy, 


17285 


(1) 


haloalkyl, 




(m) 


carboxy, and 




(n) 


aryl; 
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R 2 is selected from the group consisting of 
- R 12a 



Li 1 



12b 

j 7290 ( 1 ) L 1 1 ^ wherein L 1 1 is selected from the group 

consisting of 

(a) a covalent bond, 

(b) -C(W)N(R)- wherein R is defined previously and W is 

selected from the group consisting of O and S, 

17295 (C) -C(O)-, 

(d) -N(R)C(WK 

(e) -CH 2 0-, 

(f) -C(0)0-,and 

(g) -CH 2 N(R)-, 

1 7300 R 12a is selected from the group consisting of 

(a) hydrogen, 

(b) loweralkyl, and 

(c) -C(0)OR i3 wherein R l3 is selected from the group 

consisting of 

17305 hydrogen and 

a carboxy-protecting group, and 
R 12b is selected from the group consisting of 

(a) hydrogen and * 

(b) loweralkyl, 

17310 with the proviso that R 12a and R l2b are not both hydrogen, 

(2) -Ln-G(R 14 )(Rv)-C(0)OR 15 wherein Ln is defined previously, 
R v is selected from the group consisting of 
(a) hydrogen and 
17315 (b) loweralkyl, 

R 15 is selected from the group consisting of 

(a) hydrogen, 

(b) alkanoyloxyalkyl, 

(c) loweralkyl, and 

17320 (b) a carboxy-protecting group, and 

R 14 is selected from the group consisting of 

(a) alkoxyalkyl, 
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17325 



17330 



17335 



17340 



17345 





alknxvarvlalkvl 


\ c ) 


fllknxvearbonvlallcvl 


W 


olKyiaUlilliy aifc.yi, 




alK.yiSUllUliyiaift.yi, 


VU 


aiKynyi, 




a m i ii r*s» 1 W*vl 
aUlinUallvy l> 




aim n UL, dJ UU1 1 y l aijvy i , 


(\\ 
w 


c» m i n nth i rvr* a rhnnv 1 a 1 k"vl 


\}) 


aryi, 


W 


Q t"\/ 111 1 

dryidijcyi, 


w 


Caruoxyaiityi, 




c y dnudijvy i , 




c y c io aiKy l , 


\9) 


C y L IO diK.y lalK.U \ y alKy 1 , 




L y L lUaiivy laUvy 1 , 


w 


^ncicruLyciic jaiivy i, 


(?) 


nyaroxyaiKyi, 


(s) 


t_ j i 1 1 - .1 
hydroxyarylalkyl, 


(t) 


loweralkyl, 


(u) 


sulfhydrylalkyl, 


(v) 


thioalkoxyalkyl wherein the thioalkoxyalkyl is 



unsubstituted or substituted with 1, 2, 3, or 4 
substituents selected from the group consisting of 
halogen, 



(4) -C(0)NH-CH(R 14 )-C(0)NHS0 2 Rl6 wherein R !4 is defined previously 



and Ri6 is selected from the group consisting of 

(a) loweralkyl, 

(b) haloalkyl, 

(c) aryl wherein the aryl is unsubstituted or substituted with 



(w) thioalkoxyalkylamino, and 
(x) thiocycloalkyloxyalkyl, 



17350 
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. . 1, 2, 3, 4, or 5 substituents independently 
selected from the group consisting of 
loweralkyl, 
hydroxy, 
hydroxyalkyl, 
halogen, 
cyano, 
nitro, 
oxo (=0), 
-NRR' 

N-protected amino, 
alkoxy, 
thioalkoxy, 
haloalkyl, 
carboxy, and 
aryl, and 

(d) heterocycle wherein the heterocycle is unsubstituted or 
substituted with substituents independently 
selected from the group consisting of 
loweralkyl, 
hydroxy, 
hydroxyalkyl, 
halogen, 
cyano, 
nitro, 
oxo (=0), 
-NRR', 

N-protected amino, 

alkoxy, 

thioalkoxy, 

haloalkyl, 

carboxy, and 

aryl; 

-C(0)NH-CH(Ri4)-tetrazolyl wherein the tetrazole ring is unsubstituted 
or substituted with loweralkyl or haloalkyl, 
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(6) -Ln-heterocycle, 



17395 



(7) -C(0)NH-CH(R 14 )-C(0)NRi 7 Ri 8 wherein R 14 is defined previously 
and R 1 7 and R 1 8 are independently selected from the group 
consisting of 
(a) hydrogen, 
17400 (b) loweralkyl, 

(c) arylalkyl, 

(d) hydroxy, and 

(e) dialkylaminoalkyl, 

17405 (8) -C(0)ORi 5 ,and 

(9) -C(0)NH-CH(Ri4)-heterocycle wherein R14 is as previously defined 
and the heterocycle is unsubstituted or substituted with 
loweralkyl or haloalkyl; 

17410 

Lj is absent or is selected from the group consisting of 
( 1 ) -L4-N(R 5 )-L 5 - wherein L 4 is absent or selected from the group 
consisting of 

(a) Cj-to-CjQ-alkyleneand 
17415 (b) C 2 -to-C 16 -alkenylene, 

wherein the alkylene and alkenylene groups are unsubstituted or 
substituted with 1, 2, 3 or 4 substitutents independently 
selected from the group consisting of 
alkenyl, 

17420 alkenyloxy, 

alkenyloxyalkyl, 

alkenyl[S(0) q ]alkyl t 

alkoxy, 

alkoxyalkyl wherein the alkoxyalkyl is unsubstituted or 
17425 substituted with 1 or 2 hydroxy! substituents, 

with the proviso that no two hydroxyls are attached to the 

same carbon, 
alkoxycarbonyl wherein the alkoxycarbonyl is 

unsubstituted or substituted with 1, 2, or 3 
17430 substituents independendy selected from the 
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17435 



17440 



17445 



group consisting of 
halogen and 
cycloalkyl, 
alkylsilyloxy, 

alkyl[S(0) q ], 
alkyl[S(0) q ]alkyl, 

aryl wherein the aryl is unsubstituted or substituted with 
1,2, 3, 4, or 5 substituents independently 
selected from the group consisting of 
alkoxy wherein the alkoxy is unsubstituted or 
substituted with substituents selected 
from the group consisting of cycloalkyl, 

aryl, 

arylalkyl, 

aryloxy wherein the aryloxy is unsubstituted or 
substituted with 1, 2, 3, 4, or 5 
substituents independently selected from 
the group consisting of, 
halogen, 

l7450 nitro,and 

-NRR', 
cycloalkyl, 
halogen, 
loweralkyl, 

17455 hydroxyl, . 

nitro, 

-NRR', and 
-S0 2 NRR', 

arylalkoxy wherein the arylalkoxy is unsubstituted or 
substituted with substituents selected from the 
group consisting of alkoxy, 
arylalkyl, 

arylalkyl[S(0) q ]alkyl, 
aryl[S(0) q ], 

aryl[S(0) q ]alkyl wherein the aryl[S(0) q ]alkyl is 

unsubstituted or substituted with 1, 2, 3, 4, or 5 
substituents independently selected from 



17460 
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alkoxy and 
loweralkyl, 

arylalkoxyalkyl wherein the arylalkoxyalkyl is 

unsubstituted or substituted with substituents 
selected from the group consisting of 
alkoxy, and 
halogen, 

aryloxy, 

aryloxyalkyl wherein the aryloxyalkyl is unsubstituted or 
substituted with substituents selected from the 
group consisting of halogen, 

carboxyl, 

-C(0)NRcRd wherein Rc and Rd are independently 
selected from the group consisting of 
hydrogen, 
loweralkyl, and 
alkoxycarbonyl or 

Rc and Rd together with the nitrogen to which 
they are attached form a ring selected 
from the group consisting of 
morpholine, 
piperidine, 
pyrrolidine 
thiomorpholine, 
thiomorpholine sulfone, and 
thiomorpholine sulfoxide, 
wherein the ring formed by Rc and Rd 
together is unsubstituted or 
substituted with 1 or 2 
substituents independently 
selected from the group consisting 
of alkoxy and alkoxyalkyl, 
cycloalkenyl wherein the cycloalkenyl is unsubstituted or 
substituted with 1 or 2 substituents selected from 
the group consisting of alkenyl, 
cyclolalkoxy, 
cycloalkoxycarbonyl, 
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17505 



17510 



17515 



17520 



17525 



17530 



17535 



17540 



cyclolalkoxyalkyl, 

cyclolalkyl wherein the cycloalkyl is unsubstituted or 
substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from the group consisting 
of aryl, 

loweralkyl, and 

alkanoyl, 
cycloalkylalkoxy, 
cycloalkylalkoxycarbonyl, 
cycloalkylalkoxyalkyl, 
cycloalkylalkyl, 
cyclolalkyl[S(0) q ]alkyl, 
cycloalkylalkyl[S(0) q ]alkyl, 
fluorenyl, 

heterocycle wherein the heterocycle is unsubstituted or 
substituted with 1, 2, 3, or 4 substituents 
independently selected from the group 
consisting of 

alkoxy wherein the alkoxy is unsubstituted or 
substituted with 1 or 2 substituents 
independently selected from the group 
consisting of aryl and cycloalkyl, 

alkoxyalkyl wherein the alkoxyalkyl is 

unsubstituted or substituted with 1 or 2 
substituents independently selected from 
the group consisting of 
aryl and 
cycloalkyl, 

alkoxycarbonyl wherein the alkoxycarbonyl is 
unsubstituted or substituted with 1 or 2 
substituents independently selected from 
the group consisting of 
aryl and 
cycloalkyl, 

aryl wherein the aryl is unsubstituted or 
substituted with 1, 2, 3, 4, or 5 
substituents independently selected from 
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the group consisting of 

alkanoyl, 

alkoxy, 

carboxaldehyde, 

haloalkyl, 

halogen, 

loweralkyl, 

nitro, 

-NRR\ and 

thioalkoxy, 
arylalkyl, 
aryloxy, 

cycloalkoxyalkyl, 

cycloalkyl, 

cycloalkylalkyl, 

halogen, 

heterocycle, 

hydroxyl, 

loweralkyl wherein the loweralkyl is 

unsubstituted or substituted with 1, 2, or 
3 substituents independently selected 
from the group consisting of 
heterocycle, 
hydroxyl, 

with the proviso that no two hydroxyls 
are attached to the same carbon, 
and 

_ NR R3R3' wherein R R3 and R R3 ' are 

independently selected from the 
group consisting of 
hydrogen 
aryl, 

loweralkyl, 
aryl, 

arylalkyl, 

heterocycle, 

(heterocyclic)alkyl, 
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cycloalkyl, and 
cycloalkylalkyl, and 

sulfhydryl, 
(heterocyclic)alkoxy, 
(heterocyclic)alkyl, 
(heterocyclic)alkyl[S(0) q ]alkyl, 
(heterocyclic)oxy, 
(heterocyclic)alkoxyalkyl, 
(heterocyclic)oxyalkyl, 
heterocycle[S(0) q ]alkyl, 
hydroxyl, 
hydroxyalkyl, 
imino, 

N-protected amino, 
=N-Oaryl, and 
=N-OH, 

=N-Oheterocycle wherein the heterocycle is 

uhsubstituted or substituted with 1, 2, 3, or 4 

substituents independently selected from the 

group consisting of 

loweralkyl, 

hydroxy,, 

hydroxyalkyl, 

halogen, 

cyano, 

nitro, 

oxo (=0), 

-NRR' 

N-protected amino, 
alkoxy, 
thioalkoxy, 
haloalkyl, 
carboxy, and 

aryV 
=N-0-loweralkyl, 
-NR R 3RR3', 

-NHNR C Rd> 
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-OG wherein G is a hydroxy! protecting group, 
-O-NH-R, 

-0-N=< T 

J wherein J and J' are independently selected 

from the group consisting of 

loweralkyl and 

arylalkyl, 

oxo, 

oxyamino(alkyl)carbonylalkyl, 

oxyamino(arylalkyl)carbonylalkyl, 

oxyaminocarbonylalkyl, 

-SO2-A wherein A is selected from the group 

consisting of 

loweralkyl, 

aryl, and 

heterocycle 

wherein the loweralkyl, aryl, and heterocycle are 
unsubstituted or substituted with 1, 2, 3, 
4, or 5 substituents independently 
selected from the group consisting of 
alkoxy, 
halogen, 
haloalkyl, 
loweralkyl, and 
nitro, 

sulfhydryl, 
thioxo, and 
thioalkoxy, 

is absent or selected from the group consisting of 

(a) C ! - to-C t Q-alky lene and 

(b) C2-to-C 16 -alkenylene 

wherein (a) and (b) are unsubstituted or substituted as 
defined previously, and 
is selected from the group consisting of 

hydrogen, 

alkanoyl wherein the alkanoyl is unsubstituted or 

substituted with substituents selected from the 
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group consisting of aryl, 

alkoxy, 
alkoxyalkyl, 

alkoxycarbonyl wherein the alkoxycarbonyl is 

unsubstituted or substituted with 1, 2 or 3 
substituents independently selected from the 
group consisting of 
aryl and 
halogen, 

alkylaminocarbonylalkyl wherein the 

alkylaminocarbonylalkyl is unsubstituted or 
substituted with 1 or 2 substituents 
independently selected from the group consisting 
of aryl, 

(anthracenyl)alkyl, 

aryl, 

arylalkoxy, 

arylalkyl wherein the arylalkyl is unsubstituted or 
substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from the group 
consisting of 
alkoxy, 
aryl, 

carboxyl, 

cyano, 

halogen, 

haloalkoxy, 

haloalkyl, 

nitro, 

oxo, and 

-L n -C(R 14 )(RvK(0)OR 15t . 
(aryl)oyl wherein the (aryl)oyl is unsubstituted or 

substituted with substituents selected from the 

group consisting of halogen, 
aryloxycarbonyl, 
carboxaldehyde, 
-C(0)NRR\ 
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17690 



17695 



17700 



17705 



17710 



17715 



17720 



(2) 
(3) 

(4) 



cycloalkoxycarbonyl, 

cycloalkylaminocarbonyl, 

cycloalkylaminothiocarbonyl, 

cyanoalkyl, 

cyclolalkyl, 

cycloalkylalkyl wherein the cycloalkylalkyl is 

unsubstituted or substituted with 1 or 2 hydroxyl 
substituents, 

with the proviso that no two hydroxyls are attached to the 

same carbon, 
(cyclolalkyl)oyl, 

(9,10-dihydroanthracenyl)alkyl wherein the 

(9,10-dihydroanthracenyl)alkyl is unsubstituted 
or substituted with 1 or 2 oxo substituents, 

haloalkyl, 

heterocycle, 

(heterocyclic)alkyl wherein the (heterocyclic)aikyl is 

unsubstituted or substituted with 1, 2, 3, 4, or 5 
substituents selected from the group consisting of 
loweralkyl, > 

(heterocyclic)oyl, 

loweralkyl, wherein the loweralkyl is unsubstituted 

or substituted with substituents selected from the 
group consisting of -NRR*, 

-SO2-A, and 

thioalkoxyalkyl; 



-L 4 -0-L 5 -, 



17725 



-L4-S(0) m -L 5 - wherein L4 and L5 are defined previously and m is 0, 1, 
or 2, 

-L4-L 6 -C(W)-N(R 6 )-L 5 ~ wherein L 4> W, and L5 are defined previously, 
R<3 is selected from the group consisting of 

(a) hydrogen, 

(b) loweralkyl, 

(c) aryl, 
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17730 



17735 



17740 



(d) arylalkyl, 

(e) heterocycle, 

(f) (heterocyclic)alkyi, 

(g) cyclolakyl, and 

(h) cycloalkylalkyl, and 

L 6 is absent or is selected from the group consisting of 

(a) -O-, 

(b) -S-, and 

(c) -N(R 6 0- wherein R 6 - is selected from the group 

consisting of 
hydrogen, 
loweralkyl, 
aryl, 

arylalkyl, 
heterocycle, 
(heterocyclic)alkyl, 
cyclolakyl, and 
cycloalkylalkyl, 



17745 



17750 



17755 



17760 



(5) -L 4 -L 6 -S(0) m -N(R 5 )-L 5 -, 

(6) -L 4 -L 6 -N(R 5 )-S(0) m -L 5 -, 

(7) -L 4 -N(R 5 )-C(W)-L 7 -L 5 - wherein L 4 , R5, W, and and L 5 are 

defined previously and L 7 is absent or is selected from the group 

consisting of -O- and -S-, 

(8) Ci-Cio-alkylene wherein the alkylene group is unsubstituted or 

substituted with 1 or 2 substituents independently selected from 
the group consisting of 

(a) aryl, 

(b) arylalkyl, 

(c) heterocycle, 

(d) (heterocyclic)alkyl, 

(e) cyclolakyl, 

(f) cycloalkylalkyl, 

(g) alkylthioalkyl, and 
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(h) hydroxy, 



17765 



17770 



17775 



17780 



(9) C 2 -to-C l0 -alkenylene wherein the alkenylene group is unsubstituted or 
substituted with 1 or 2 substituents independently selected from 
the group consisting of 

(a) aryl, 

(b) arylalkyl, 

(c) (aryl)oxyalkyl wherein the (aryl)oxyalkyl is 

unsubstituted or substituted with 1, 2, 3, 4, or 5 
substituents selected from the group consisting 
of halogen, 

(d) heterocycle, 

(e) (hererocycle)alkyl, 
(0 hydroxyalkyl, 

(g) cyclolakyl, 

(h) cycloalkylalkyl, 

(i) alkylthioalkyl, and 
(j) hydroxy, 



(10) C 2 -to-C l0 -alkynylene wherein the alkynylene group is unsubstituted or 
substituted with 1 or 2 substituents independently selected from 
the group consisting of . 



17785 


(a) 


aryl, 




(b) 


arylalkyl, 




•(C) 


heterocycle, 




(d) 


(heterocyclic)alkyl, 




(e) 


cyclolakyl, 


17790 


(f) 


cycloalkylalkyl, 




(g) 


alkylthioalkyl, and 




(h) 


hydroxy, 



17795 



(11) -L4-heterocycle-L5-, 



(12) a covalent bond, 



B 



( 1 3) ^-^^N' 0 ^^ wherein B is selected from the group consisting of 
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loweralkyl and 
arylalkyl, and 

R ~ 
jr-N-O—f 

(14) ^ 

Z is selected from the group consisting of 

(1) a covalent bond, 

(2) -0-, 

. (3) -S(0) q -,and 

(4) -NR Z - wherein R z is selected from the group consisting of 



(a) 


hydrogen 


(b) 


loweralkyl, 


(c) 


aryl, 


(d) 


arylalkyl, 


(e) 


heterocycle, 


(f) 


(heterocyclic)alkyl, 


(g) 


cyclolakyl, and 


(h) 


cycloalkylalkyl; 



R 3 is selected from the group consisting of 

(1) hydrogen, 

(2) aryl, 

(3) fluorenyl, 

(4) heterocycle, 

with the proviso that the heterocycle is other than imidazole and pyridine, 
wherein (2)-(4) are unsubstituted or substituted with 1, 2, 3, 4, or 5 

substituents independently selected from the group consisting of 

(a) alkanoyl, 

(b) alkoxy wherein the alkoxy is unsubstituted or substituted with 1 , 

2, 3, 4, or 5 substituents independently selected from the 

group consisting of 

halogen, 

aryl, and 

cycloalkyl, 

(c) alkoxyalkyl wherein the alkoxyalkyl is unsubstituted or 

substituted with 1 or 2, 3, 4 or 5 substituents 
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17835 



17840 



17845 



17850 



17855 



17860 



17865 



17870 



independently selected from the group consisting of 

aryl and 

cycloalkyl, 

(d) alkoxycarbonyl wherein the alkoxycarbonyl is unsubstituted or 

substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from the group consisting of 
aryl, and 
cycloalkyl, 

(e) alky lsily loxy alky 1 , 

(f) arylalkyl, 

(g) aryl wherein the aryl is unsubstituted of substituted with 1, 2, 3, 

4, or 5 substituents independently selected from the 

group consisting of 

alkanoyl, 

alkoxy wherein the alkoxy is unsubstituted or substituted 
with 1 or 2 substituents selected from the group 
consisting of cycloalkyl, 

carboxaldehyde, 

haloalkyl, 

halogen, 

loweralkyl, 

nitro, 

-NRR\ and 
thioalkoxy, 

(h) arylalkyl, 

(i) aryloxy wherein the aryloxy is unsubstituted or 

substituted with 1, 2, 3, 4, or 5 substituents 

independently selected from the group consisting of, 

halogen, 

nitro, and 

-NRR\ 
(j) (aryl)oyl, 
(k) carboxaldehyde, 
(1) carboxy, 
(m) carboxyalkyl, 

(n) -C(0)NRR" wherein R is defined previously and R M is 
selected from the group consisting of 
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17875 



17880 



17885 



17890 



17895 



17900 



17905 



hydrogen, 
loweralkyl, and 
carboxyalkyl, 

(o) cyano, 
(p) cyanoalkyl, 
(q) cycloalkyl, 
(r) cycloalkylalkyl, 
(s) cycloalkoxyalkyl, 
(t) halogen, 

(u) haloalkyl wherein the haloalkyl is unsubstituted or substituted 
with 1, 2, 3, 4, or 5 hydroxyl substituents, 
with the proviso that no two hydroxyls are attached to the same 
carbon, 
(v) heterocycle, 
(w) hydroxyl, 

(x) hydroxyalkyl wherein the hydroxyalkyl is unsubstituted or 

substituted with substitutients selected from the group 

consisting of aryl, 
(y) loweralkyl wherein the loweralkyl is unsubstituted or substituted 

with substituents selected from the group consisting of 

heterocycle, 

hydroxyl, 

with the proviso that no two hydroxyls are attached to the 

same carbon, 
-NR R3 R R3 ', and 
-P(0)(OR)(OR'), 

(z) nitro, 
(aa) -NRR\ 
(bb) oxo, 

(cc) -S0 2 NR A 'Rb' wherein R A ' and R B * are independently selected 
from the group consisting of 
hydrogen, 
(aryl)oyl, 
loweralkyl, and 

heterocycle wherein the heterocycle is unsubstituted or 
substituted with 1, 2, or 3 substituents 
independently selected from the group consisting 
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of loweralkyl, 



(dd) sulfhydryl, and 
(ee) thioalkoxy, 



(5) 



17915 



17920 



cycloalkyl wherein the cycloalkyl is unsubstituted or substituted with 

1, 2, 3, 4 or 5 substituents selected from the group consisting of 

(a) alkoxy, 

(b) aryl, 

(c) arylalkoxy 

(d) aryloxy wherein the aryloxy is unsubstituted or 

substituted with 1, 2, 3, 4, or 5 substituents 
selected from the group consisting of halogen, 
loweralkyl, 
halogen, 
NR R3 R R3 \ 



(e) 
(f) 
(g) 
(h) 



(i) 



oxo, and 



17925 



(6) 



cycloalkenyl wherein the cycloalkenyl is unsubstituted or substituted 
with 1, 2, 3 or 4 substituents independently selected from the 
group consisting of 





(a) 


loweralkyl, 


17930 


(b) 


alkoxy, 




(c) 


halogen, 




(d) 


aryl, 




(e) 


aryloxy, 




(f) 


alkanoyl, and 


17935 


(g) 


NRR3RR3', 



(7) 



X LX 2 



H wherein X] and X2 together are cycloalkyl wherein the 
cycloalkyl is unsubstituted or substituted with 1 or 2 substituents 
selected from the group consisting of aryl, and 



17940 



(8) -P(W)R R3 R R3 '; and 
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2. 



R4 is selected from the group consisting of 



(1) 


hydrogen, 


(2) 


loweralkyl, 


(3) 


haloalkyl 


(4) 


halogen, 


(5) 


aryl, 


(6) 


arylalkyl, 


(7) 


heterocycle, 


(8) 


(heterocyclic)alkyl 


(9) 


alkoxy, and 


(10) 


-NRR'; or 



Li, Z, and R3 together are selected from the group consisting of 
(1) aminoalkyl, 

(1) haloalkyl, 

(2) halogen, 

(3) carboxaldehyde, and 

(4) (carboxaldehyde)alkyl, and 

(5) hydroxyalkyl, 

with the proviso that when Li, Z, and R3 together are (l)-(5), Ri is other 
than hydrogen. 

A compound according to claim 1 wherein 
Lj is selected from the group consisting of 

(1) -L 4 -N(R 5 )-L 5 -, 

(2) -L 4 -L 6 -C(W)-N(R 6 )-L 5 -, and 

(3) -L 4 -N(R 5 )-C(W)-L r L 5 - and 

Z is a covalent bond or -0-. 
A compound according to claim 1 of formula 




-802- 



WO 98/50029 



PCT/US98/09296 



R3 is selected from the group consisting of 

(1) hydrogen, 

(2) aryl, 

(3) heterocycle, 

(3) fluorenyl, 

wherein (2)-(4) are unsubstituted or substituted as defined previously, 

(4) cycloalkyl wherein the cycloalkyl is unsubstituted or substituted as 

defined previously, and 

(5) cycloalkenyl wherein the cycioalkenyl is unsubstituted or substituted as 

defined previously; 

Lj is selected from the group consisting of 

(1) -L 4 -N(R 5 )-L 5 -, 

(2) -L 4 -L 6 -C(W)-N(R 6 )-L 5 -, and 

(3) -L 4 -N(R 5 )-C(W)-L 7 -L 5 -; and 

Z is a covalent bond or -O-. 
4 . A compound according to claim 1 of formula 




wherein 



R3 is selected from the group consisting of 

(1) hydrogen, 

(2) aryl, 

(3) fluorenyl, 

wherein (2) and (3) are unsubstituted or substituted as defined previously, 

(4) cycloalkyl wherein the cycloalkyl is unsubstituted or substituted as 

defined previously, and 

(5) cycloalkenyl wherein the cycloalkenyl is unsubstituted or substituted as 

defined previously; 

Lj is selected from the group consisting of 

(1) -L 4 -N(R 5 )-L 5 -, 

(2) -L 4 -L 6 -C(W)-N(R 6 )-L 5 -, and 
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(3) -L 4 -N(R 5 )-C(W)-L 7 -L 5 -; and 



Z is a covalent bond or -0-. 

A compound according to claim 4 selected from the group consisting of 
[4Kthiazo-4-ylmethylcarbonyl)amino-2-phenylbenzoyl]methionin^ 
[4-(thiazol-2-ylmethylcarbonyl)amino-2-phenylbenzoyl]methionine, 
[4-((R)4hiazoUdin-4-yIcarbonyl)amino-2-phenylbenzoyl]methionine, 
methyl ester, hydrochloride, 

[4-((R)-thiazolidin-4-yicarbonyl)amino-2-phenylbenzoyl]methionine, 

[4-((R)-thiazolidin-4-ylmethyl)amino-2-phenylbenzoyl]methionine, 

hydrochloride, 

[4_(4-hydroxy-prolinyl)amino-2-phenylbenzoyl]methionine, trifluoroacetate, 
[4-((2S,4S)-4-mercaptopyrrolidin-2-carboxy)amino-2-phenylbenzoyl]- 
methionine, trifluoroacetate, 

[4-((2S,4R)-4-hydroxypyrrolidin-2-ylmethyl)amino-2-phenylbenzoyl]- 
methionine, hydrochloride, 

[4-((2S,4S)-4-thiopyrrolidin-2-yl-methylamino)-2-phenylbenzoyl]-methionine t 
hydrochloride, 

[4-(lH-benzimidazol-5-ylcarboxyamino)-2-phenylbenzoyllmethionine, 
trifluoroacetate, 

[4-(piperidin-2-ylcarboxyamino)-2-phenylbenzoyl]methionine, 
hydrochloride, 

[4-(2-pyrrolidinone-5-ylcarbonylamino)-2-phenylbenzoylmethionine, 
[4-(5-pyrimidylcarboxyamino)-2-phenylbenzoyl]methionine, 
[4-(3-piperidinecarboxyamino)-2-phenylbenzoyl]methionine, 
hydrochloride, 

[4-(lH-44rifluoromethyl-l,2-dihydropyrid-3-ylcarbonylamino)-2- 
phenylbenzoyl]methionine, sodium salt, 
[4-(2-piperazinylmethylamino)-2-phenylbenzoyl]methionine, 
[4-(2-furylmethylaminomethyl)-2-phenylbenzoyl]methionine lithium salt, 
N-[4-N-2-hydroxyethylamino-2-phenylbenzoyl]methionine, 
N-[4KN-2-amino-3-benzyloxypropionyl)amino-2-phenylbenzoyl]methionine, 
N-[4-N-phenyl-N-benzylaminomethyl-2-phenylbenzoyl]methionine, 
N-[4-N-(2-hydroxyethyl)-N-benzylaminomethyl-2- 
phenylbenzoyl]methionine, lithium salt, 
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N-[4-N-(t-butylcarbazatocarbonylmethyl)amino-2-phenylbenzoyl]methioni 
N-[4-N,N-dibenzylaminomethyl-2-phenylbenzoyl]methionine, lithium salt, 
N-[4-N-(benzyl-N-thiazol-5-ylmethyl)aminomethyl-2-phenylbenzoyl]- 
methionine, 

N-[4-(N-benzylaminomethyl)-2-phenylbenzoyl]methionine, hydrochloride salt, 

N-[4-(4-hydroxyprolinylamino)-2-phenylbenzoyl]methionine ( 

N-[4-((2S/lSM-thiolpyrrolid^^ 

N-[4^(2S,4R)-4-thiolpyn:olidin-2-ylmethylamino)-2-phenylbenzoyl]methio and 
N-[4-(N-(2-cyclohexylethyl)-N-methylaminomethyl)-2-phenylbenzoyl]- 
methionine, lithium salt. 

A compound according to claim 1 of formula 



R3 is selected from the group consisting of 

(1) hydrogen, 

(2) aryl, 

(3) fluorenyl, 

(4) heterocycle 

wherein (2)-(4) are unsubstituted or substituted as defined previously, 

(5) cycloalkyl wherein the cycloalkyl is unsubstituted or substituted as 

defined previously, and 

(6) cycloalkenyl wherein the cycloalkenyl is unsubstituted or substituted as 

defined previously; 

Lj is selected from the group consisting of 

(1) -L 4 -N(R 5 )-L 5 -, 

(2) ™ d 

(3) -L 4 -N(R 5 )-C(W).L 7 -L 5 -; 
Z is a covalent bond or -O-; and 

X is selected from the group consisting of 
alkoxy, 




wherein 
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aryl, 

carboxy, 

cyano, 

halogen, 

haloalkyl, 

hydroxy, 

hydroxyalkyl, 

loweralkyl, 

nitro, 

N-protected amino, 
-NRR, 

oxo (=0), and 
thioalkoxy. 

7 . A compound according to claim 1 of formula 




wherein ' 



R3 is selected from the group consisting of 

(1) hydrogen, 

(2) aryl, 

(3) fluorenyl, 

wherein (2) and (3) are unsubstituted or substituted as defined previously, 

(4) cycloalkyl wherein the cycloalkyl is unsubstituted or substituted as 

defined previously, and 

(5) cycloalkenyl wherein the cycloalkenyl is unsubstituted or substituted as 

defined previously; 

Lj is selected from the group consisting of 

(1) -L 4 -N(R 5 )-L 5 -, 

(2) -L 4 -L 6 -C(W)-N(R 6 )-L 5 -, and 

(3) -L 4 -N(R 5 )-C(W)-L 7 -L 5 s 

Z is a covalent bond or -0-; and 
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X is selected from the group consisting of 
alkoxy, 
aryl, 
carboxy, 
cyano, 
halogen, 
haloalkyl, 
hydroxy, 
hydroxyalkyl, 
loweralkyl, 
nitro, 

N-protected amino, 
-NRR, 

oxo (=0), and 
thioalkoxy. 

8 . A compound according to claim 6 wherein X is selected from the group 
consisting of loweralkyl, halogen, and haloalkyl. 

9 . A compound according to claim 8 selected from the group consisting of 
[4-(l-ethylthio-3-cyclohexylprop-2-ylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, 

4-(N-benzyl-N-phenyl)-aminomethyI-2-(2-methylphenyl)benzoylmethionine, 
N-[4-N-(2,2-dibenzyl-3-hydroxypropyl)amino-2^2-methylphenyl)benzoyl]- 
methionine, sodium salt, 

N-[4-N-(2-benzyl-3-hydroxypropyl)amino-2-(2-methylphenyl)benzoyl]- 
methionine, sodium salt, 

N-[4-N-(2-cyclohexylmethyl-3-hydroxypropyl)amino-2-(2-methylphenyl)- 
benzoyl]methionine, 

N-[4-N-(furan-2-ylmethyl)-N-benzylaminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-N-(2-benzylphenyl)aminomethyl-2-(2-methylphenyl)benzoyl]methionine, 

N-[4-N-(2-phenyl)ethyl-N-phenyl)aminomethyl-2-(2-methylphenyl)benzoyl]- 

methionine, 

N-[4-N-(3-phenyl)propyl-N-phenyl)aminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine, 

N-[4-N-(2,2-diphenyl)ethyl-N-phenyl)aminomethyl-2-(2-methylphenyl)- 
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benzoyl]methionine, 
N-[4-N-(adamantan4-ylmethyl)-^ 

benzoyl]methionine, 

N-[4-N-(2-adamantan- 1 -ylethyl)-N-phenyl)aminomethy l-2-(2-methylphenyl)- 
benzoyl]methionine, 

N-[4-N,N-dibenzylaminomethyl-2-(2-methylphenyl)benzoyl]methionine, 
lithium salt, 

N-[4-N-(2-phenylethyl)-N-benzyiaminomethyl-2K2-methylphenyO 
methionine, lithium salt, 

N-[4-N-(3-phenoxybenzyl)-N-benzylaminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-methyl-N-(2-phenyethyl)aminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-N-benzyl-N-pyrazin-2-ylaminomethyl-2-(2-methylphenyl)benzoyl]- 

methionine, lithium salt, 

N-[4-N-(2-phenyethyl)-N-py^ 
benzoyl]methionine, lithium salt, 

N-[4-N-(2-indol-3-ylethyl)aminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-N-(2-cyclohexyl-l^than-l-ol-2-yl)aminomethyl-2K2-methylphenyl)^ 
benzoyl]methionine, lithium salt, 

N44_N-(13-diphenylpropan-2-yl)aminomethyl-2-(2-methylphenyl)benzoyn 
methionine, lithium salt, 

N-[4-N-(l,3-dicyclohexylpropan-2-yl)aminomethyl-2-(2-methylphenyl)- 
benzoyljmethionine, lithium salt, 

N-[4-N-( 1 -cyclohexyl-6-methylhept-3-en-2-yl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 
N-[4-N^ 1 -cyclohexyl-6-me^ 
benzoyl]methionine, lithium salt, 

N-[4-N-(l-cyclohexyl-2,3-dihydroxy-6-methylheptan-2-yl)aminomethyl- 
2-(2-methylphenyl)benzoyl]methionine, 

N-[4-N-( 1 -cyclohexy l-2,3-dihydroxy-6-methylheptan-2-yl)aminomethyl- 
2-(2-methylphenyl)benzoyl]methionine, 

N-[4-(3-furan-2-yl-2-phenylprop-2-en- 1 -ylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(3-furan-2-yl-2-phenylprop-2-en- 1 -ylaminomethyl)-2-(2-methy Iphenyl)- 
benzoyl]methionine, methyl ester, 
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N-[4-N-phenylacetylamino-2K2-methylphenyl)benzoyl]methionine, 
lithium salt, 

N-[4-N-(4'-methylphenylac^ 
lithium salt, 

N-[4-N-(4-methoxyphenylacetyl)amino-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-N-(3-phenylpropionoyl)amino-2-(2-methylphenyl)benzoyl]methionin^ 
lithium salt, 

N-[4-N-(3K2-methoxyphenyl)propionoyl)amino-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-N-benzyl-N-(thiazol-2-ylmethyl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, 

N-[4-N-benzyl-NKthiazol-5-ylmethyl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, 

N-[4-(2-cyclohexylethan-l-ol-2-ylaminomethyl)-2-(2-methylphenyl)benzoyI]- 
methionine, lithium salt, 

N-[4^N-benzyl-N-(2-cyclohexylethyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(N-2-cyclohexylethylaminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, trifluoroacetate salt, 

N-[4-(N-(2^yclohexylethyl)-N*methylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(N-acetyl-N-(2^yclohexylethyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(N-(N,N-dimethylaminocarbonyl)-N-(2-cyclohexylethyl- 
aminomethyl)-2-(2-methylphenyl)benzoyl]methionine, 
N-[4-(N-(2-cyclohexylethyl)-N-methanesulfonylaminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-(N-bcnzenenesulfonyl-N-(2-cyclohexylethyl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine lithium salt, 

N-[4-(3^yclohexylpropan-2-ylaminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, 

N-[4-(4^yclohexylbutM-3-ylaminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(6-cyclohexylhexan-5-ylaminomethyl>2-(2-methylphenyl> 
benzoyl]methionine, lithium salt, 

N-[4-(l,2-dicyclohexylethylaminomethyl)-2-(2-methylphenyl)benzoyl]- 
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methionine, lithium salt, 

N-[4^3-cyclohexylpropan-l-oI-2-ylaminomethyl)-2-(2-methylphenyl)benzoyl] 
methionine, 

N-[4-(3-cyclohexylpropan-l-ol-2-ylaminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, trifluoroacetate salt, 

N-[4-(2-cyclohexylprop-l-en-2-ylaminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(3-cyclohexyl-l-ethylsulfonylpropan-2-ylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-(3-cyclohexyl- 1 -ethylsulfonylpropan-2-ylaminomethy l)-2-(2-methyl- 
phenyl)benzoyl]-2-amino-4-methanesulfonylbutanoic acid, lithium salt, 
N-[4-(3-cyclohexy 1- 1 -t-butylthiopropan-2-ylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(3-cyclohexyl-l-phenylthiopropan-2-ylaminomethyl)-2-(2-methylphenyl)- 
benzoyl] methionine, lithium salt, 

N-[4-N-benzoyl-N-2-cyclohexylethylaminomethyl-2 7 (2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-N-t-butyloxycarbonyl-N-2-cyclohexylethylaminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

pivaloyloxy methyl N-[4-N-(3-cyclohexyl- 1 -ethylthiopropan-2-y l)-N-methyl- 
aminomethyl-2-(2-methylphenyl)benzoyl]methionine, hydrochloride salt, 
N-[4-N-(3-cyclohexyl- 1 -ethylthiopropan-2-y l)-N-methylaminomethyl-2- 
(2-methylphenyl)benzoyl]-N-methylmethionine, lithium salt, 
N-[4-N-(3-cyclohexyl- 1 -cyclohexylthiopropan-2-y l)-N-methy lamino- 
methyl-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(3-cyclohexyl-l-(2-methylphenyl)thiopropan-2-yl)-N-methyl- 
aminomethyl-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-phenyl-N-benzenesulfonylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-toluenesulfonylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(3-methoxybenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-trifluoromethylbenzenesulfonyl)aminomethyl)- 
2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-phenyl-N-(4-chlorobenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 
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N-[4-N-(N-phenyl-N-(4-trifluoromethylbenzyl)aminomethyl)-2-(2- 
methylphenyl)-benzoyl]methionine, lithium salt, 
N-[4-N(t-butylcarbazatocarbonylmeth^^ 

N-[4-( 1 -ethoxycarbonylpiperidin-4-ylaminomethyl)-2-(2-methylphenyl- 
benzoyl]methionine, lithium salt, 

N-[4-(N43-methylthio-l-carboxyprop-2-yl]aminocarbonyl)-2-phenylbenzoyl]- 
methionine, 

N-[4-N-(furan-2-ylmethyl)-N-isopropylaminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(furan-3-ylmethyl)-N-isopropylaminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4.N-benzyl-N-3-methoxyphenylaminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(2-phenylethyl)-N-isopropylaminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-benzyl-N-pyrimidin-5-ylaminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt,* 

N-[4-N-(l,3-benzodiox-5-yl)-N-pyrimidin-5-ylaminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N.[4-N-(13-benzodiox-5-yl)-N-pyridizin-2-ylaminomethyl-2-(2-methylphenyl)^ 
benzoyl]methionine, lithium salt, 

N-[4-(N-benzyl-N-(2-methoxyphenyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(N-benzyl-N-(4-methoxyphenyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(N-benzyl-N-(4-acetylphenyl)aminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 
N-[4-(N-benzyl-N-(3-nitrop^ 
methionine, lithium salt, 

N-[4-(N-benzyl-N-(4-nitrophenyl)aminomethyl)-2-(2-methylphenyl)-benzoyl]- 
methionine, lithium salt, 

N-[4-N<N-benzyl-N-(2-acetylphenyl)aminomethyl)-2-(2--methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-benzyl-N-(3-ac^tylphenyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl] methionine, lithium salt, 

N^4-N-(N-benzyl-N-(2^hlorophenyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl] methionine, lithium salt, 
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N-[4-N-(N-benzyl-N-(3-chto^ 
benzoyljmethionine, lithium salt, 
N-[4~N-(N-benzyl-N-(4-chloropheny 

benzoyl]methionine, lithium salt, 

N-[4-(N-benzyl-N-^ 
methionine, lithium salt, 

N.[4-(N-benzyl-N-(2-methylthiophenyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(N-benzyl-N-(3-methylthiophenyl)aminomethyl)-2-(2-methylphenyl)- 

benzoyljmethionine, lithium salt, 
N-[4-(N-benzyl-N-(4-methylthiophenyi)amin 
benzoyljmethionine, lithium salt, 

N-[4-(N-benzyl-N-(4-trifluoromethylphenyl)aminomethyl)-2<2-methylphenyl)- 

benzoyl]methionine, lithium salt, 

N-[4-N-(4-piperidin-l-ylphenyl)arm^ 

methionine, 

N-[4-NK4-morpholin4-ylphenyl)aminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine, 

N-[4-N-(4-phenoxyphenyl)aminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine, 

N-[4-N-(benzyl-N-thiazol-2-ylmethyl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, 

N-[4-N-(toluenesulfonyl-N-thiazol-2-ylmethyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N44-N-(methanesulfonyl-N-tMazol-2-ylmethyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N-[4-(N-2<yclohexylethyl-N-cyclopropylaininomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, 

N-[4-(N-tetrahydrothiopyran-4-yl-N-thiazol-5-ylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N-[4-N4-butyloxycarbonyl-N-(l,3-dicyclohexylpropan-2-yl)aminomethyl-^ 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(3-cyclohexy 1- 1 -oxo- 1 -piperidin- 1 -ylpropan-2-y l)aminomethyl-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4<N-(l-ethylthio^-methylpentan-2-yl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, 

N-[4-(N-( 1 -ethylthio-4-methy lpentan-2-yl)-N-methy laminomethy l)-2-(2- 
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methylphenyl)benzoyl] methionine, 

N-[4-(N-( 1 3-dicyclohexylpropan-2-yl)-N-methylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N-[4-(N-(13-dicyclohexylpropan-2-yl)-N-methylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N^4-(N-acetyl-N-(13-dicyclohexylpropan-2-yl)aminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N-[4-(N-benzoyl-N-(13-dicyclohexylpropan-2-yl)aminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N-[4-(N-benzenesulfoyl-N<13-dicyclohexylpropan-2-yl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, 

N-[4KN-(N,N-dibutylacetamido)aniinomethyl>2-(2-methylph 
methionine, 

N-[4-(N-(N,N-dibutylacetamido)-N-methylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, 

N-[4KN-(N,N-dibenzylacetamido)aminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, 

N-[4-(N-(2-cyclohexylethyl)-N-isopropylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, 

N-[4-(N-butanesulfonyl-N-(2-cyclohexylethyl)aminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N-[4-(N,N-dibutylaminomethyl)-2-(2-methylphenyl)benzoyl]methionine, 

N-[4KN-butanesuifonyl-N-(3-phenylpropyl)aminomethyl)-2-(2-methylphenyl)- 

benzoyl]methionine, 

N-[4-(N-butyl-N-(2-phenylethyl)aminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, 

N-[4-N-(3-cyclohexy 1- 1 -ethylthiopropan-2-y l)-N-methy laminomethy 1-2- 
(2-methylphenyl)benzoyl]methionine, hydrochloride, 
N-[4-N-(3-cyclohexyl- 1 -ethy lthioprppan-2-yl)-N-isobuty laminomethyl- 
2-(2-methylphenyl)benzoyl]methionine, 

N44-N-(3-cyclohexyl-l^thylthiopropan-2-yl)-N-formylaminomethyl-2- 
(2-methyIphenyl)benzoyl]methionine, 

^f-[4-N-acetyl-N-(3-cyclohexyl-l-ethylthiop^opan-2-yl)aminomethyl-2-(2- 
methylphenyl)benzoyl]methionine, 

N-[4-N-t-butyloxycarbonyl-N-(3-cyclohexyl-l-ethylthiopropan-2-yl)amino- 
methyl-2-(2-methylphenyl)benzoyl]methionine, 

N-[4-N-benzoyl-N-(3-cyclohexyl-l-ethylthiopropan-2-yl)aminomethyl-2-(2- 
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methylphenyl)-benzoyl]methionine, 

N-[4-N-butanesulfoyl-N-(3-cyclohexyl- 1 -ethylthiopropaii-2-yl)amino- 
methyl-2-(2-methylphenyl)benzoyl]methionine, 

N-[4-N-benzenesulfonyl-N-(3<yclohexyl-l-ethylthiopropan-2-yl)amino- 
methyl-2-(2-methylphenyl)benzoyl]methionine, 

N-[4KN-5^4-chlorophenyl)furan-2-ylmethyl-N-isopropylaminomethyl)- 
2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-(N-methyl-N-( 1 , l-dirnethyl-2-phenylethyl)aminomethy l)-2-(2-methy 1- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-methyl-N-( 1 , l-dimethyl-2-cyclohexylethyl)aminomethyl)-2-(2- 
methylphenyl)-benzoyl]methionine, lithium salt, 
N-[4-(N-2-cyclohexylethyl-N^ 
phenyl)benzoyl]methionine, 

N-[4-(l-ethylthio-4-phenylbut-2-oxymethyl)-2^2-methylphenyl)-benzoyl]- 
methionine, 

N-[4-N-benzyl-N-(4<yanophenyl)aminom 
methionine, lithium salt, 

N44-N-benzyl-N-(4-carboxamidophenyl)aminomethyl-2-(2-methylphenyl)- 

benzoyl]methionine, lithium salt, 
N-[4-N-beiuyl-N-(4-sulfonarrudopte 
benzoyl]methionine, lithium salt, 

N-[4-N-benzyl-N^4-N-benzoylsulfonamidophenyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-benzyl-N-(4-propionylphenyl)aminomethyl-2-(2-methylphenyl)- 
benzoy 1] methionine, lithium salt, 

N-[4-N-benzyl-N-(4-benzoylphenyl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-benzyl-N-(4-(6-methylbenzthiazol-2yl)phenyl)aminomethyl-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-N-2,5-difluorobenzyl-N-(4-cyanophenyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-2,4-difluorobenzyl-N-(4-cyanophenyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-3,5-difluorobenzyl-N-(4-cyanophenyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N44-N-3,5-difluorobenzyl-N-(4-vinylphenyl)aminomethyl-2-(2»methyl- 
phenyl)benzoyl]methionine, lithium salt, 
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N-[4-NO,5-difluorobenzyl-N-(4-acetylphenyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 
N-[4-NO>5-difluorobenzyl^ 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-N-3,5-difluorobenzyl-N-(4-(l-hydroxy-l-phenylmethyl)phenyl)- . 
aminomethyl-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N44-N-3,5-difluorobenzyl-N-(4-(2-hydroxyethyl)phenyl)aminomethyl-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-N-3,5-difluorobenzyl-N-(4-(2-tert-butyldimethylsiloxyethyl)phenyl)- 
aminomethyl-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-3,5-difluorobenzyl-N-(l-ethylthio-3-cyclohexylprop-2-yl)amino- 
methyl-2-(2-methylphenyl)benzoyl]methionine, 

N44-(2-N-piperidin-l-ylaminoethenyl)-2K2-methylphenyl)benzoyl]methionine, 
lithium salt, 

N-[4-(2-N-2-methoxymethylpyrrolidin-l-ylaminoethenyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N.[4_N-(4-trans-pentafluorophenoxycyclohexyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N-[4-(N-(2-cyclohexylethyl)-N-methylaminomethyl)-2-(2-methylphenyl)- 
benzoyljglutamine, trifluoroacetic acid salt, 

N_[4-(N-(2<yclohexylethyl)-N-methylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]homocysteine, lithium salt, 

N-[4-(N^2^yclohexylethyl)-N-methylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]histidine, trifluoroacetic acid salt, 

N-[4-(N^yclohexylmethylaminoe%l)-2K2-methylphenyl)benzoyl]methioni 
lithium salt, 

N-[4-(N,N-di-(cyciohexylmethyI)aminoethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(NK:yclohexylmethyl-N-phenylacetylaminoethyl)-2<2-methylphenyi)- 
benzoyl] methionine, lithium salt, 

N-[4-(N^yclohexylmethyl-N-l-adamantanoylaminoethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(N<yclohexylmethyl-N-t-butoxycarbonylaminoethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(N-cyclohexylmethyl-N-2-ethylhexyloxycarbonylaminoethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4<N<yclohexylmethyl-N-2,2,2-trichloroethoxycarbonylaminoethyl)-2-(2- 
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methylphenyl)benzoyl]methionine, lithium salt, 

N-[4KN-cyclohexylmethyl-N-cyciohexyloxycarbonylaminoethyl)-2-(2-met 
phenyl)benzoyl]methionine, lithium salt, 

N44-(N-cyclohexylmethyl-N-adamantyloxycarbonylaminoethyl)-2-(2-meth^ 
phenyl)benzoyl]methionine, lithium salt, 

N44^N-cyclohexylmethyl-N-phenoxycarbonylaminoethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4KN-cyclohexylmethyl-N-benzyloxycarbonylaminoethyl)-2-(2-methyl- 

phenyl)benzoyl]methionine, lithium salt, 
N-[4KN-cyclohexylmethyl-N-ad^ 
methylphenyl)benzoyl] methionine, lithium salt, 

N-[4-(N-cyclohexy Imethyl-N-adamant- 1 -aminothiocarbony laminoethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4<N^2<yclohexylethyl)-N-methylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]glutaminitrile, lithium salt, 

N44-(N-p-toluenesulfonyl-N-methylaminomethyl)-2^2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(N-(4-benzyloxybenzyl)-N-(N-2-methyl-2-phenylpropylacetamido)- 
aminomethyl)-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4_(N-(2-cyclohexenylethyl)-N-methylaminomethyl)-2-(2-methylphenyl)- 

benzoyl] methionine, lithium salt, 

(2S) 2-N44<N-(2-cyclohexylethyl)-N-methylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]amino-4-methylsulfenylbutanoate, lithium salt, 
(2S)2-N-[4-(N-(2-cyclohexylethyl)-N-methylaminomethyl)-2-(2- 
methylphenyl)benzoyl]amino-4-methylsulfonylbutanoate, lithium salt, 
N-[4-(N-(2-cyclohexylethyl)-N-methylaminomethyl)-2-(2-methylphenyl)- 

benzoyl]norleucine, lithium salt, 

N-[4-(N-(2-cyclohexyle^ 

benzoyl]methionine, 

(2S) 2-N-[4-(N-(2-cyclohexylethyl)-N-butyiaminomethyl)-2-(2-methylphenyl)- 

benzoyl]amino-4-methylsulfenylbutanoate, lithium salt, 
N-[4-(N-(2-cyclohexylethyl)-N-p-toluenesulfonylaminomethyl)-2-(2-methyl- 

phenyl)benzoyl]methionine, lithium salt, 

N-[4.(N.(2-cyclohexylethyl)-N-m4oluenesulfonylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-(N<2-cyclohexylethyl)-N-p-tert-butylbenzenesulfonylaminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 
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N-[4-(N-(2^yclohexylethyI)-N-p-bromobenzenesulfonylaminomethyl^ 
methylphenyl)benzoyl]methionine, lithium salt, 

N44<NK2<yclohexylethyl)-N-p-methoxybenzenesulfonylaminomethyl)-2- 
(2-methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-(2-cyclohexylethyl)-N-p-nitrobenzenesulfonylaminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-(N-(2-cyclohexyl-2-methy^ 
phenyl)benzoyl]methionine, lithium salt, 

N-[4<3^yclohexyl-l-methoxyprop-2-ylaminomethyl)-2-(2-methylphenyl)- 

benzoyl]methionine, lithium salt, 

N-[4-(l-ethylsulfenyl-3-cyclo^^ 

benzoyl]methionine, lithium salt, 

(2S)-2-N-[4-( 1 -ethylsulfenylO^yc 

phenyl)benzoyl]amino-4-methylsulfenylbutanoate, lithium salt, 
N-[4-(N-(3-cyclohexylpropyl)-N-benzenesulfonylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-glucosaminomethyl)-2-(2-methylphenyl)benzoyl]methionine, lithium 
salt, 

(2S)-2-N-[4-(N-2-cyclohexylethyl-N-methylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]amino-4-difluoromethylthiobutanoate, lithium salt, 
(2S)-2-N-[4-(N-2<yclohexyle% 
benzoyl]amino-5-methoxypentanoate, lithium salt, 

(2S)-2-N-[4-(N-2-cyclohexylethyl-N-methylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]aminopent-4-ynoate, lithium salt, 

2-[4-(N-2-cyclohexylethyl-N-methylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]oxy-4-methylthiobutanoate, lithium salt, 

N-[4_(N-(5-bromo<4-chlorophenyl)furan-2-ylmethyl-N-isopropyl-amino- 
methyl)-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-(N-(5-phenyl-(4-chlorophenyl)furan-2-ylmethyl-N-isopropyl- 
aminomethyl)-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-(N-(5-(3-methoxyphenyl)-(4-chlorophenyl)furan-2-ylmethyl)-N- 
isopropylaminomethyl)-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-(N-(4,5-di(4-chlorophenyl)furan-2-yl)methyl)-N-isopropylamin 
2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4KN-(5-thien-3-yl-(4-chloro^^ 

aminomethyl)-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-(N-(2-cyclohexylethyl)-N-2-fluoroethylaminomethyl)-2-(2-methyl- 
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phenyl)benzoyl]methionine, 
N44-(N-(2-cyclohexylethyl)W 
phenyl)benzoyl]methionine, lithium salt, 
N.[4-(N-(2-cyclohexylethyl)-N-2-methoxyethylaminomethyl)-2 

phenyl)benzoyl]methionine, 

N-[4-(N^2-cyclohexylethyl)-N-2-m^ 

phenyl)benzoyllmethionine, 

N-[4-(N-(2-cyclohexylethyl)-N-l-methyl-2(S)-methylthioe% 
(2-methylphenyl)benzoyl]methionine, 
N-[4-(N-(2^yclohexylethyl)4^ 
phenyl)benzoyl]methionine, 

N-[4-(N-( l-benzyloxymethyl-2KS)-ethylthioethylaminomethyl)-2K2-methyl- 
phenyl)benzoyl]methionine, 

N-[4^NK2-cyclohexylethyl)-N-methylaminomethyl)-2K2-methylphenyl)- 

benzoyl]ornithine, trifluoroacetate salt, 

N-[4-(N-(2<yclohexylethyl)-N-2-N^ 

benzoyl]thien-2-ylalanine, 

N-[4-(l-ethylthio-3-cyclohexylprop-2-yl^ 

phenyl)benzoyl]methionine, 

N^4-(N-butyl-N-4-cyclohexylbenzylanu^^ 

methionine, lithium salt, 

N-[4-(N-butyl-N-4-cyclohexylbenzoylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(N-cyclohexylaminocarbonylethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(N-cyclohexylmethyl-N-butylaminoethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N^4KN-cyclohexylmethyl-N-butylaminocarbonylmethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N44-(N-cyclohexanoyl-N-butylaminoethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(N-cyclohexylmethyl-N-butanoylaminoethyl)-2-(2-methylphenyl)benzoyl]- 
methionine lithium salt, 

N-[4-(N-cyclohexylpropyl)-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-(N-cyclohexyl-N-propanoylaminopropyl)-2-(2-methylphenyl)benzoyl]- 

methionine, 

N-[4-(N-cyclohexyl-N-butyiaminopropyl)-2-(2-methylphenyl)benzoyl]- 
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methionine, lithium salt, 

N-[4-(N-cyclohexyl-N-methylaminocarbonylethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N44KN-cyclohexyl-N-butylaminocarbonylethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(N,N-dicyclohexylaminocarbonylethyl)-2-(2-methyIphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(N-adamant-l-ylaminocarbonylethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(N-adamant-2'ylaminocarbonylethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(N-adamant-l-ylmethylaminocarbonylethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(N- m ytanylmethylanunocarbonylethyl)-2-(2-methylphenyi)benzoyl]- 
methionine, lithium salt, 
N-[4-(N-cyclooctanylaminocaA^ 
lithium salt, 

3- [4-(N-cyclohexyl-N-methylaminomethyl)-2-(2-methylphenyl)benzoylmethyl]- 

4- methylthiobutyric acid, 

N-[4-(N-butylaminocarbonylmethyl)-2-(2-methylphenyl)benzoyl]methionine, 
lithium salt, 

N-t4-(N-(2,2,4,4-tetramethylbutylaminQ)carbonylethyl)-2-(2-methylphenyl)- 
benzoyl] methionine, lithium salt, 

N44KN,N-dibutylaminopropyl)-2-(2-methylphenyl)benzoyl]methionine, lithium 
salt, 

N-[4-N-(2-ethylphenyl)aminomethyl-2-(2-methylphenyl)benzoyl]methionine, 

N-[4-N-(2-propylphenyl)aminomethyl-2-(2-methylphenyl)benzoyl]methionine, 

N-[4-NK2-butylphenyl)aminomethyl-2-(2-methylphenyl)benzoyl]methionine, 

N-[4-N-(4-butylphenyl)aminomethyl-2-(2-methylphenyl)benzoyl]methionine, 

N-[4-N-(2-butylphenyl)-N-(3,5-difluorobenzyl)aminomethyl-2-(2-methyl- 

phenyl)benzoyl]methionine, 

N-[4-N-(2,6-die%lphenyl)-N-(3,5-difluorobenzyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(2-butylphenyl)-N-(cyclohexylmethyl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(2-cyclohexylethyl)-N-(3-methylphenyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, 
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N-[4-N-(2-butylphenyl)-N-(2-cyclohexylethyl)aminomethyl-2-(2-methyl- 

phenyl)benzoyl]methionine, 
465 N-[4-N-butyl-N-(2-(3,5-difluoro)phenylethyl)aminomethyl-2-(2-methylphenyl)- 

benzoyl]methionine, 

N-[4-N-butanesulfonyl-N-(2-phenylethyl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine lithium salt, 

N-[4-N-(2-cyclohexylethyl)-N-methylaminomethyl-2-(2-methylphenyl)- 

470 benzoyl]-3-aminotetrahydrofuran-2-one, 

N.[4.(N-(-2-cyclohexylethyl)-N-butylaminomethyl)-2-(2-methylphenyl)- 

benzoyl]methionine, lithium salt, 

N-[4-N-butyl-N-(2-cyclohexylethyl)aminomethyl-2-(2-methylphenyl)benzoyl]- 

methionine4-methylphenylsulfonimide, 
475 N-[4-N-butyl-N-( 1 -phenyltetrazol-5-yl)aminomethyl-2-(2-methylphenyl)- 

benzoyl]methionine, 

N-[4-N-t-butyl-N-(2-cyclohexylethyl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, 

N-[4-N-(2-cyclohexylethyl)-N-(pent-2-yl)aminomethyl-2-(2-methylphenyl)- 

480 benzoyljmethionine, 

N-[4-N-(2-cyclohexylethyl)-N-(pent-2-yl)aminomethyl-2-(2-methylphenyl)- 

benzoyl]methionine, 

N-[4-N-(2-cyclohexylethyl)-N-propyloxyaminomethyl-2-(2-methylphenyl)- 

benzoyljmethionine, lithium salt, 
485 N-[4-N-(2-cyclohexylethyl>N-propanesulfonylaminomethyl-2-(2-methyl- 

phenyl)benzoyl]methiomne, 

N-[4^N-(3-chloropropanesulfonyl)-N-(2-cyclohexylethyl)aminomethyl-2-(2- 
methylphenyl)benzoyl]methionine, 

N-[4-N-(2-cyclohexylethyl)-N-(3-ethoxypropanesulfonyl)aminomethyl-2-(2- 

490 methylphenyl)benzoyl]methionine lithium salt, 

N-[4-N-(2-cyclohexylethyl)-N-(3-trifluoromethylpropanesulfonyl)amino- 

methyl-2-(2-methylphenyl)benzoyl]methionine, 

N-[4-N-(butanesulfonyl)-N-(3-cyclohexylpropyl)aminomethyl-2-(2-methyl- 

phenyl)benzoyl]methionine, lithium salt, 
495 N.[4.N-(4-cyclohexyl-l-ethylthiobutan-2-yl)aminomethyl-2-(2-methylphenyl)- 

benzoyl]methionine, 

N-[4-N-(butanesulfonyl)-N-(4-cyclohexylbutyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-butyl-N-quinolin-2-ylaminomethyl-2-(2-methylphenyl)benzoyl]- 
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methionine, 

N-[4-(N-butyl-N-(2-piperidin- 1 -ylethyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl] methionine, 

N-[4-N-((l-norpholinocarbonyl)butyl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, 

N-[4-N-butyl-N-(2-morpholin-4-ylethyl)aminomethyl-2-(2-methylphenyl)- 
benzoyljmethionine, 

N-[4-N-butyl-N-(fluoren-9-yl)aminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine, 

N-[4-N_(2-cyclohexylethyl)-N-(furan-2-ylmethyl)aminomethyl-2K2-^ 
henyl)benzoyl]methionine, 

N- [4-N-buty l-N-(2-pyrrolidin- 1 -y lethy l)aminomethy l-2-(2-methy lpheny 1)- 
benzoyl]methionine, 

N-[4-N-(2-butylphenyl)-N-(thiazol-5-ylmethyl)aminomethyl-2-(2-methyl- 

phenyl)benzoyl]methionine, 

N-[4-N-((2-ethylthio)-l,3,4^hiad^ 

benzoyl]methionine, 

N-[4-N-butyl-N-((2-ethylthio)-l,3,4-thiadiazol-5-yl)arninomethyi-2-^ 
phenyl)benzoyl]methionine, 

N-[4-(N-butyI-N-(2-phenylethyl)aminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine p-tolylsulfonimide, hydrochloride salt, 
N-[4-(N-butyl-N-(2-phenylethyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine 4-(aminomethyl)phenylsulfonimide, dihydrochloride salt, 
N-[4-(N-butyl-N-(2-phenylethyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyljmethionine, isopropylsulfonimide, 

N-[4-N-(N-phenyl-N-(4-fluorobenzoyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(n-butanesulfonyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(3-nitrobenzenesulfonyl)aminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-fluorobenzenesulfonyl)aminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-ethylbenzenesulfonyl)aminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-nitrobenzenesulfonyl)aminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 
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N-[4-N-(N-phenyl-N^23-dichlorobenzenesulfonyl)aminomethyl)-2K2- 
methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N<NO,4-(methylenedioxy)pte 
(2-methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(NO,4Kmethylenedioxy)phenyl-N-(4-fluorobenzyl)-aminomethyl)-2 

(2-methylphenyl)benzoyi]methionine, lithium salt, 
N-[4-N-(N-phenyl-N-(2-fluorobenzyl)aminomethyl)-2-(2-methylphenyl)- 

benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(3-fluorobenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-fluorobenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-bromobenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4<yanobenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-NKN-phenyl-N-(4-methoxybenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-trifluoromethoxybenzyl)aminomethyl)-2-(2- 

methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-NKN-phenyl-NK4-nitrobenzyl)aminomethyl)-2-(2-methylphenyl)- 

benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-carboxylic acid benzyl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, dilithium salt, 
N-[4-N-(N-phenyl-N-(4-phenylbenzyl)aminomethyl)-2-(2-methylphenyl)- 

benzoyllmethionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-N-carboxymethionine)benzyl)aminomethyl-2- 

(2-methylphenyl)benzoyl]methionine, dilithium salt, 
N-[4.N-(N-phenyl-N-(2-naphthyl)aminomethyl)-2-(2-methylphenyl)- 

benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(9-methyl-anthracene-yl)aminomethyl)-2-(2- 

methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-]S[.(N-phenyl-N-(2-methyl-anthraquinone-yl)aminomethyl)-2-(2- 

methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(2,3-difluorobenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(2,4-dinuorobenzyl)aminomethyl)-2-(2-methylphenyl)- 
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benzoyl]methionine, lithium salt, 
N-[4-N-(N-phenyI-N-(2-thiophenesulfony 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(2-methyl-4-methylemethiazolyl)aminomethyl)-2- 
(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(NO,5-difluorophenyl-N-(54hiazolylmethyl)aminomethyl)-2- 
(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-(5-tJuazolylmethyl)-N-(3,5-difluorobenzyl)aminomethyl)-2- 
(2-methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-NKN-phenyl-N-(3,5-difluorobenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-(4-acetonitrilephenyl-N-(3,5-difluorobenzyl)aminomethyl)-2- 
(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-phenyl-N-(3-methoxy-5-nitrobenzyl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-(4-nitrophenyl-N-(4-methoxybenzyl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-butyl-N-(3,5-difluorobenzyl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-(4,4,4-trifluorobutyl-N-(3,5-difluorobenzyl)aminomethyl)- 
2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-cyclohexyl-N-(3,5-difluorobenzyl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(N-(4-cyclohexanonyl)-N-(3,5-difluorobenzyl)aminomethyl)-2- 
(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(NK4-(2,2-dimethyltrimethyleneketal)-cyclohexyl)-N-(3,5- 
difluorobenzyl)aminomethyl)-2-(2-methylphenyl)benzoyl]methionine, lithium 
salt, 

N-[4-N-(N-cyclohexylmethyl-N-(2,4-difluorobenzyl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(N-cyclohexylmethyl-N-(3,5-difluorobenzyl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-(4-cyanobenzyl)-N-(3,5-difluorobenzyl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-(3,5-difluorobenzyl)-N-(4-N-carboxymethionine)berizyl)- 
aminomethyl-2-(2-methylphenyl)benzoyl] methionine, dilithium salt, 
N-[4-N-(N-(2-cyclohexylethyl-N-(3,5-difluorobenzyl)aminomethyl)-2- 
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(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-(3-methylthiopropyl)-N-(3,5-difluorobenzyl)aminomethyl)- 

2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N.[4.N-(N-cyclopropyl-N-(2-(3,5-difluorophenyl)ethyl)aminomethyl)- 

2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
[4-N-(N-2-methylbutyl-N-(2-(2,4-difluorophenyl)ethyl)aminomethyl)-2- 

(2-methylphenyl)benzoyl]methionine, lithium salt, 
[4-N-(N-butyl-N-(2-(2,4-difluorophenyl)ethyl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-(4-methyltetrahydropyran-yl)-N-(3,5-difluorobenzyl)- 
aminomethyl)-2-(2-methylphenyl)benzoyl]methionin'e, lithium salt, 
N-[4-N-(N-(4-methyltetrahydrothiopyran-yl)-N-(3,5-difluorobenzyl)- 
aminomethyl)-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-(4-tetrahydropyran-yl)-N-(3,5-difluorobenzyl)aminomethyl)-2-(2- 

methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-(N-(3-cyclohexyl-l-ethylthioprop-2-yl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]amino-4-methylsulfonylbutanoate, lithium salt, 
N-[4-(N-methyl-N-(2-cyclohexylethyl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, p-tolylsulfonimide, 
N-[4-N-(N-(trans-4-hydroxycyclohexyl)-N-(3,5-difluorobenzyl)aminomethyl)- 

2-(2-methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(N-(cis-4-hydroxycyclohexyl)-N-(3,5-difluorobenzyl)-aminomethyl)-2- 

(2-methylphenyl)benzoyl]methionine, lithium salt, 

(2S) 2-N-[4-( l-ethylthio-3-cyclohexylprop-2-ylaminomethyl)-2-(2- 

methylphenyl)benzoyl]amino-4-methylsulfenylbutanoate, lithium salt, 

N-[4-(N-(2-(l,3-dioxan-2-ylethyl)-N-butylaminomethyl)-2-(2-methylphenyl)- 

benzoyl]methionine, 

N-[4-(N-(2-cyclohexylethyl)-N-methylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]thioglutamine, lithium salt, 

N-[4-(l-ethylthio-3-cyclohexylprop-2-ylaminomethyl)-5-methoxy-2-(2- 
methylphenyl)benzoyl]methionine, 

N-^-Cl-ethylthio-S-cyclohexylprop^-ylaminomethyO-S-N'N'-dimcthyl- 

amino-2-(2-methylphenyl)benzoyl]methionine, 

N-[4-N-(6-fluorobenzothiazol-2-yl)aminomethyl-2-(2-methylphenyl)- 

benzoyl]methionine, and 

N-[4-N-butyl-NKfuran-2-ylmethyl)aminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine. 
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10. A compound selected from the group consisting of 
[4-(thiazo^-ylmethylcarbonyl)amino-2^ 
[4-(thiazol-2-ylmeiliylcarbonyl)amino-2-phenylbenzoyl]methionine, 
[4-((R)-thiazolidin-4-ylcarbonyl)amino-2-phenylbenzoyl]methionine, 
methyl ester, hydrochloride, 

[4-((R)-thiazolidin^-ylcarbonyl)amino-2-phenylbenzoyl]methionine, 

[4-((RHhiazolidin-4-ylmethyl)amino-2-phenylbenzoyl]methionine, 

hydrochloride, 

[4-(4-hydroxy-prolinyl)amino-2-phenylbenzoyl]methionine, trifluoroacetate, 
[4-((2S,4S)-4-mercaptopyrrolidin-2-carboxy)amino-2-phenylbenzoyl]- 
methionine, trifluoroacetate, 

[4-((2S,4R)-4-hydroxypyrrolidin-2-ylmethyl)amino-2-phenylbenzoyl]- 
methionine, hydrochloride, 

[4-((2S,4S)-4-thiopyrrolidin-2-yl-methylamino)-2-phenylbenzoyl]-methionine, 
hydrochloride, 

[4-( 1 H-benzimidazol-5-ylcarboxyamino)-2-pheny lbenzoyl]methionine, 
trifluoroacetate, 

[4-(piperidin-2-ylcarboxyamino)-2-phenylbenzoyl]methionine, 
hydrochloride, 

[4-(2-pyiTolidinone-5-ylcarbonylaniino)-2-phenylbenzoy[methionine, 
[4-(5-pyrimidylcarboxyamino)-2-phenylbenzoyl]methionine, 
[4-(3-piperidinecarboxyamino)-2-phenylbenzoyl]methionine, 
hydrochloride, 

[4-( lH-4-trifluoromethyl- 1 ,2-dihydropyrid-3-ylcarbonylamino)-2- 
phenylbenzoyl]methionine, sodium salt, 
[4-(2-piperazinylmethylamino)-2-phenylbenzoyl]methionine, 
[4-(2-furylmethylaminomethyl)-2-phenylbenzoyl]methionine lithium salt, 
N-[4-N-2-hydroxyethylamino-2-phenylbenzoyl]methionine, 
N-[4-(N-2-amino-3-benzyloxypropionyl)ainino-2-phenylbenzoyl]methionm^ 
N-[4-N-phenyl-N-benzylaminomethyl-2-phenylbenzoyl]methionine, 
N-[4-N-(2-hydroxyethyl)-N-benzylaminomethyl-2- 
phenylbenzoyl]methionine, lithium salt, 

N-[4-N-(t-butylcaibazatocarbonylmethyl)amino-2-phenylbenzoyl]methionm 
N-[4-N,N-dibenzylaminomethyl-2-phenylbenzoyl]methionine, lithium salt, 
N-[4-N-(benzyl-N-thiazol-5-ylmethyl)aminomethyl-2-phenylbenzoyl]- 
methionine, 
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N-[4-(N-benzylaminomethyl)-2-phenylbenzoyl]methionine, hydrochloride salt, 

N.[4.(4-hydroxyprolinylamino)-2-phenylbenzoyl]methionine, 

N-[4-((2S,4S)^-thiolpyn-olidin-2-ylmethylamino)-2-phenylbenzoyl]methionine, 

N-[4K(2S,4R)-4-thiolpyrrolidin-2-ylmethylamino)-2-phenylbenzoyl]methionine, 

N-[4-(N-(2-cyclohexylethyl)-N-methylaminomethyl)-2-phenylbenzoyl]- 

methionine, lithium salt, 

[4-(l^mylthicH3-cyclohexylprop-2-ylarninomethyl)-2-(2-rnethylphenyl)- 
benzoyl]methionine, 

4<N-benzyl-N-phenyl)-airunomethyl-2-(2-methylphenyl)benzoylmethionine, 
N-[4-N-(2,2-dibenzyl-3-hydroxypropyl)amino-2-(2-methylphenyl)benzoyl]- 

methionine, sodium salt, 

N-[4-N-(2-benzyl-3-hydroxypropyl)amino-2-(2-methylphenyl)benzoyl]- 
methionine, sodium salt, 

N44_N-(2-cyclohexylmemyl-3-hya^oxypropyl)amino-2-(2-methylphenyl)- 
benzoyljmethionine, 

N-[4-NKfuran-2-ylmethyl)-N-benzylaminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-N-(2-benzylphenyl)arninomethyl-2-(2-methylphenyl)benzoyl]methionine, 
N-[4-N-(2-phenyl)ethyl-N-phenyl)arninomethyl-2-(2-methylphenyl)benzoyl]- 

methionine, 

N-[4-N-(3-phenyl)propyl-N-phenyl)aminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine, 

N-[4-NK2,2-diphenyl)emyl-N-phenyl)arninomethyl-2-(2-methylphenyl)- 
benzoyl] methionine, 

N-[4-N-(aa^antan4-ylmethyl)-N-phenyl)arrunomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, 

N-[4-N<2-adamantan^-ylethyl)-N-phenyl)aminomethyl-2-(2-methylphenyl)- 
benzoy 1] methionine, 

N-[4-N,NKiibenzylaniinomethyl-2-(2-methylphenyl)benzoyl]methionine, 
lithium salt, 

N-[4-N<2-phenylethyl)-N-benzylarninomethyl-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N.[4-N-(3-phenoxybenzyl)-N-benzylaminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-methyl-N-(2-phenyethyl)aminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-N-benzyl-N-pyrazin-2-ylaminomethyl-2-(2-methylphenyl)benzoyl]- 
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methionine, lithium salt, 

N-[4-N-(2-phenyethyl)-N-pyrimidin-5-ylaminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(2-indol-3-ylethyl)aminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-N-(2-cyclohexy I- 1 -ethan- 1 -ol-2-yl)aminomethy l-2-(2-methy lphenyl)- 
benzoyl] methionine, lithium salt, 

N-[4-N-(l ( 3-diphenylpropan-2-yl)aminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-N-(l,3-dicyclohexylpropan-2-yl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(l-cyclohexyl-6-methylhept-3-en-2-yl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(l-cyclohexyl-6-methylheptan-2-yl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(l-cyclohexyl-2,3-dihydroxy-6-methylheptan-2-yl)aminomethyl- 
2-(2-methylphenyl)benzoyl]methionine,* 

N-[4-N-(l-cyclohexyl-2,3-dihydroxy-6-methylheptan-2-yl)aminomethyl- 
2-(2-methylphenyl)benzoyl]methionine, 

N-[4-(3-furan-2-yl-2-phenylprop-2-en-l-ylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(3-furan-2-yl-2-phenylprop-2-en-l-ylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, methyl ester, 

N-[4-N-phenylacetylamino-2-(2-methylphenyl)benzoyl]methionine, 
lithium salt, 

N-[4-N-(4'-methylphenylacetyl)amino-2-(2-methylphenyl)benzoyl]methionine, 
lithium salt, 

N-[4-N-(4'-methoxyphenylacetyl)amino-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-N-(3-phenylpropionoyl)amino-2-(2-methylphenyl)benzoyl]methionine, 
lithium salt, 

N-[4-N-(3-(2-methoxyphenyl)propionoyl)amino-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-N-benzyl-N-(thiazol-2-ylmethyl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, 

N-[4-N-benzyl-N-(thiazol-5-ylmethyl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, 
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N-[4-(2-cyclohexylethan-l-ol-2-ylaminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(N-benzyl-N-(2-cyclohexylethyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl] methionine, lithium salt, 

N-[4-(N-2-cyclohexylethylaminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, trifluoroacetate salt, 

N-[4-(N-(2-cyclohexylethyl)-N-methylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(N-acetyl-N-(2-cyclohexylethyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(N-(N,N-dimethylaminocarbonyl)-N-(2-cyclohexylethyl- 

aminomethyl)-2-(2-methylphenyl)benzoyl]methionine, 

N_[4_(N-(2-cyclohexylethyl)-N-methanesulfonylaminomethyl)-2-(2- 

methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-(N-benzenenesulfonyl-N-(2-cyclohexylethyl)aminomethyl)-2-(2- 

methylphenyl)benzoyl]methionine lithium salt, 

N-[4-(3-cyclohexylpropan-2-ylaminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, 

N-[4K4-cyclohexylbutan-3-ylaminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(6-cyclohexylhexan-5-ylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(l,2-dicyclohexylethylaminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(3-cyclohexylpropan-l-ol-2-ylaminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, 

N-[4-(3<yclohexylpropan-l-ol-2-ylaminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, trifluoroacetate salt, 

N-[4-(2-cyclohexylprop-l-en-2-ylaminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N.[4_(3. cyc lohexyl-l-ethylsulfonylpropan-2-ylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-(3-cyclohexyl-l-ethylsulfonylpropan-2-ylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]-2-amino-4-methanesulfonylbutanoic acid, lithium salt, 
N-[4-(3-cyclohexyl-l-t-butylthiopropan-2-ylaminomethyl)-2-(2-methylphenyl)- 

benzoyl]methionine, lithium salt, 

N-[4-(3-cyclohexyl-l-phenylthiopropan-2-ylaminomethyl)-2-(2-methylphenyl)- 
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benzoyl]methionine, lithium salt, 

N-[4-N-benzoyl-N-2-cyclohexylethylaminomethyl-2-(2-methylpheny 
methionine, lithium salt, 

N-[4-N-t-butyloxycarbonyl-N-2-cyclohexylethylaminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

pivaloyloxy methyl N-[4-N-(3-cyclohexyl- 1 -ethylthiopropan-2-yl)-N-methy 1- 
aminomethyl-2-(2-methylphenyl)benzoyl]methionine, hydrochloride salt, 
N-[4-N-(3-cyclohexyM-ethylthiopropan-2-yl)-N-methylaminomethyl-2- 
(2-methylphenyl)benzoyl]-N-methylmethionine, lithium salt, 
N-[4-N-(3-cyclohexyl-l-cyclohexylthiopropan-2-yl)-N-methylamino- 
methyl-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(3-cyclohexyl-l-(2-methylphenyl)thiopropan-2-yl)-N-methyl- 
aminomethyI-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-phenyl-N-benzenesulfonylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-toluenesulfonylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(3-methoxybenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-trifluoromethylbenzenesulfonyl)aminomethyl)- 
2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-phenyl-N-(4-chlorobenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N -pheny l-N-(4-trifluoromethylbenzy l)aminomethy L)-2-(2- 
methylphenyl)-benzoyl]methionine, lithium salt, 

N-[4-N(t-butylcarbazatocarbonylmethyl)amino-2-phenylbenzoyl]methionine, 
N-[4-( 1 -ethoxycarbonylpiperidin-4-ylaminomethyl)-2-(2-methylphenyl- 
benzoyl]methionine, lithium salt, 

N-[4-(N-[3-methylthio-lK;arboxyprop-2-yl]aminocarbonyl)-2-phenylbenzoyn 
methionine, 

N-[4-N-(furan-2-ylmethyl)-N-isopropylaminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(furan-3-ylmethyl)-N-isopropylaminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-benzyl-N-3-methoxyphenylaminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(2-phenylethyl)-N-isopropylaminomethyl-2-(2-methylphenyl)- 



•829- 



WO 98/50029 



PCT/US98/09296 



benzoyl]methionine, lithium salt, 
N-[4-N-benzyl-N-pyrimidin-5-ylaminomethyl-2-(2-methy 

methionine, lithium salt, 

N-[4-N-( 1 ,3-benzodiox-5-yl)-N-pyrimidin-5-ylaminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-( 1 ,3-benzodiox-5-yl)-N-pyridizin-2-ylaminomethyl-2-(2-methylpheny 1)- 
benzoyl]methionine, lithium salt, 

N-[4<N-benzyl-N-(2-methoxyphenyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N44-(N-benzyl-N-(4-methoxyphenyl)aminomethyi)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(N-benzyl-N-(4-acetylphenyl)aminomethyl)-2-(2-methylphenyl)benzoyl]- 
rnethionine, lithium salt, 

N-[4-(N-benzyl-NK3-nitrophenyl)aminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(N-benzyl-NK4-nitrophenyl)aminomethyl)-2-(2-methylphenyl)-benzoyl]- 
methionine, lithium salt, 

N-[4-N-(N-benzyl-N-(2-acetylphenyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-benzyl-N-(3-acetylphenyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-benzyl-NK2-chlorophenyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl] methionine, lithium salt, 

N-[4-N-(N-benzyl-N-(3-chlorophenyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-benzyl-N-(4-chlorophenyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl] methionine, lithium salt, 

N-[4-(N-benzyl-N-(2-nitrophenyl)aminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(N-benzyl-N-(2-methylthiophenyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N44-(N-benzyl-N-(3-methylthiophenyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(N-benzyl-N-(4-methylthiophenyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4KN-benzyl-N-(4-trifluoromethylphenyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 



-830- 



WO 98/50029 



PCT/US98/09296 



N-[4-N-(4-piperidin-l-ylphenyl)aminomethyl-2-(2-methylphenyl)be 
methionine, 

N-[4-N-(4-morpholin-l-ylphenyl)aminpm 
methionine, 

N-[4-N-(4-phenoxyphenyl)aminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine, 

N-[4-N-(benzyl-N-thiazol-2-ylmethyl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, 

N-[4-N-(toluenesulfonyl-N-thiazol-2-ylmethyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N-[4-N-(methanesulfonyl-N-thiazol-2-ylmethyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyI]methionine t 

N-[4-(N-2-cyclohexylethyl-N-cyclopropylaminomethyl)-2-(2-methylphenyl)- 
benzoyljmethionine, 

N-[4-(N-tetrahydrothiopyran^-yl-N4hiazol-5-ylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N-[4-N-t-butyloxycarbonyl-N-(l,3-dicyclohexylpropan-2-yl)aminomethyl-2-(2- 
me thy lphenyl)benzoyl] methionine, lithium salt, 

N-[4-N-(3-cyclohexy 1- 1 -oxo- 1 -piperidin- 1 -y lpropan-2-yl)aminomethy l-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-(l-ethylthio^-methylpentan-2-yl)aminomethyl)-2-(2-methylpheny 
benzoyl]methionine, 

N-[4-(N-(l-ethylthicH4-methylpentan-2-yl)-N-methylaminomethy0 
me thy lphenyl)benzoyl] methionine, 

N-[4-(N-(l,3-dicyclohexylpropan-2-yl)-N-methylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N-[4-(N-(l,3-dicyclohexylpropan-2-yl)-N-methylaminomethyl)-2-(2-methyl- 
phenyl)benzoyi]methionine, 

N-[4-(N-acetyl-N-( 1 ,3-dicyclohexylpropan-2-yl)aminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N-[4-(N-benzoyl-N-(l,3-dicyclohexylpropan-2-yl)aminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N-[4-(N-benzenesulfoyl-N-(l,3-dicyclohexylpropan-2-yl)aminomethyl)-2-(2- 

methylphenyl)benzoyl]methionine, 

N-[4-(N-(N,N-dibutylacetamido)ar^ 

methionine, 

N-[4-(N-(N,N-dibutylacetamido)-N-methylaminomethyl)-2-(2-methylphenyl)- 
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benzoyl]methionine, 
N-[4-(N-(N,N-dibenzylacetamido^ 

methionine, 

N-[4-(N-(2-cyclohexylethyl)-N-^ 
benzoyl]methionine, 

N-[4-(N-butanesulfonyl-N-(2-cyclohexylethyl)aminomethyl)-2^2-m 
phenyl)benzoyl]methionine, 

N-[4-(N i N-dibutylaminomethyl)-2-(2-methylphenyl)benzoyl]methionine > 
N44-(N-butanesulfonyl-NK3-phenylpropyi)aminomethyl)-2-(2-methylphenyl)- 

benzoyl]methionine, 

N-[4-(N-butyl-N-(2-phenylethy^ 

methionine, 

N-[4-N-(3-cyclohexyl-l-ethylthiopropan-2-yl)-N-methylaminomethyl-2^ 

(2-methylphenyl)benzoyl]methionine, hydrochloride, 

N-[4-NK3-cyclohexyl-l-ethylthiopropan-2-yl)-N-isobutylaminomethyl- 

2-(2-methylphenyl)benzoyl]methionine, 

N-[4-N-(3-cyclohexyl-l-ethyU^ 

(2-methylphenyl)benzoyl]methionine, 

N-[4-N-acetyl-N-(3-cyclohexyl- 1 -ethylthiopropan-2-yl)aminomethyl-2-(2- 
methylphenyl)benzoyl]methionine, 

N-[4-N4-butyloxycarbonyl-N^3-cyclohexyl4-ethylthiopropan-2-yl)amino- 
methyl-2-(2-methylphenyl)benzoyl]methionine, 
N-[4-N-benzoyl-N-(3-cyclohexyl-^ 
methylphenyl)-benzoyl]methionine, 

N-[4-N-butanesulfoyl-NK3-cyclohexyl-l-ethylthiopropan-2-yl)amino- 
methyl-2-(2-methylphenyl)benzoyl]methionine, 

N-[4-N-benzenesulfonyl-N-(3-cyclohexyl-l^thylthiopropan-2-yl)amino- 
methyl-2-(2-methylphenyl)benzoyl]methionine, 

N-[4-(N-5-(4-chlorophenyl)furan-2-ylmethyl-N-isopropylaminomethyl)- 
2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-(N-methyl-N-(l,l-dimethyl^ 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-methyl-N-( 1 , l-dimethyl-2-cyclohexylethy l)aminomethyl)-2-(2- 
methylphenyl)-benzoyl]methionine, lithium salt, 

N-[4<N-2-cyclohexylethyl-N4hiazol-5-ylmethylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N-[4-(l-ethylthio-4-phenylbut-2-oxymethyl)-2-(2-methylphenyl)-benzoyl]- 
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methionine, 

N-[4-N-benzyl-N-(4-cyanophenyl)aminomethyI-2-(2-methylpheny 
methionine, lithium salt, 

N-[4-N-benzyl-N-(4-carboxamidophenyl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-benzyl-N-(4-sulfonamidophenyl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-benzyl-N-(4-N-benzoylsulfonamidophenyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-benzyl-N-(4-propionylphenyl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-benzyl-N-(4-benzoylphenyl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-benzyl-N-(4-(6-methylbenzthiazol-2yl)phenyl)aminomethyl-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-N-2,5-difluorobenzyl-N-(4-cyanophenyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-2,4-difluorobenzyl-N-(4-cyanophenyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-3,5-difluorobenzyl-N-(4-cyanophenyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-3,5-difluorobenzyl-N-(4-vinylphenyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-3,5-difluorobenzyl-N-(4-acetylphenyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-3,5-difluorobenzyl-N-(4-(l-hydroxyethyl)phenyl)aminomethyl-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-3,5-difluorobenzyl-N-(4-( 1 -hydroxy- 1 -phenylmethyl)phenyl)- 
aminomethyl-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-3,5-difluorobenzyl-N-(4-(2-hydroxyethyl)phenyl)aminomethyl-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-N-3,5-difluorobenzyl-N-(4-(2-tert-butyldimethylsiloxyethyl)phenyl)- 
aminomethyl-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-3 ,5-difluorobenzy l-N-( 1 -ethy lthio-3-cyclohexy lprop-2-y l)amino- 
methyl-2-(2-methylphenyl)benzoyl]methionine, 

N-[4-(2-N-piperidin-l-ylaminoethenyl)-2-(2-methylphenyl)benzoyl]methionine, 
lithium salt, 
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N-[4<2-N-2-methoxymethylpyTO 
benzoyl]methionine, lithium salt, 
N-[4-N-(4-trans-pentafluorophenqxycyd^^ 
phenyl)benzoyl]methionine, 
N-[4-(N-(2-cyciohexyiethyl)-N-metty^ 
benzoyljglutamine, trifluoroacetic acid salt, 
N-[4-(N-(2^yclohexylethyl)-N-methy^ 
benzoyl]homocysteine, lithium salt, 

N-[4KNK2<yclohexylethyl)-N-methylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]histidine, trifluoroacetic acid salt, 
N-[4KN-cyclohexylmethyiai^ 
lithium salt, 

N-[4<N,N-diKcyclohexylmethyl)aminoethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(N-cyclohexylmethyl-N-phenylacetylaminoethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4<N-cyclohexylmethyl-N-l-adamantanoylaminoethyl)-2-(2-methylphen^ 
benzoyl] methionine, lithium salt, 

N-[4-(N-cyclohexylmethyl-N-Nbutoxycarbonylaminoethyl)-2-(2-methylphenyl)- 
benzoyl] methionine, lithium salt, 
N-[4-(N-cyclohexylmethyl-N-2^thylte 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-cyclohexylmethyl-N-2,2,2-trichloroethoxycarbonylaminoethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-cyclohexylmethyl-N-cyclohexyloxycarbonylaminoethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-cyclohexylmethyl-N-adamantyloxycarbonylaminoethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-cyclohexylmethyl-N-phenoxycarbonylaminoethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(N-cyclohexylmethyl-N-benzyloxycarbonylaminoethyl)-2-(2-methyl- 
phenyi)benzoyl]methionine, lithium salt, 

N-[4-(N-cyclohexylmethyl-N-adamant-l-aminocarbonylaminoethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-cyclohexylmethyl-N-adamant-l-aminothiocarbonylaminoethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-(2-cyclohexylethyl)-N-methylaminomethyl)-2-(2-methylphenyl)- 
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benzoyl]glutaminitrile, lithium salt, 
N-[4-(N-p-toluenesulfonyl-N^ 
benzoyl]methionine, lithium salt, 

N-[4-(N-(4-benzyloxybenzyl)-N-(N-2-methyl-2-phenylpropylacetamido)- 
aminomethyl)-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-(N-(2-cyclohexenylethyl)-N-methylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

(2S) 2-N-[4-(N-(2-cyclohexylethyl)-N-methylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]amino-4-methyIsulfenylbutanoate, lithium salt, 
(2S) 2-N-[4-(N-(2-cyclohexylethyl)-N-methylaminomethyl)-2-(2- 
methylphenyl)benzoyI]amino-4-methylsulfonylbutanoate, lithium salt, 
N-[4-(N-(2-cyclohexylethyl)-N-methylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]norleucine, lithium salt, 

N-[4-(N-(2-cyclohexylethyl)-N,N-dimethylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, 

(2S) 2-N-[4-(N-(2-cyclohexylethyl)-N-butylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]amino-4-methylsulfenylbutanoate, lithium salt, 
N-[4-(N-(2-cyclohexylethyl)-N-^ 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-(2<yclohexylethyl)-N-m4oluenesulfonylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-(2-cyclohexylethyl)-N-p-tert-butylbenzenesulfonylaminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-(2-cyclohexylethyl)-N-p-bromobenzenesulfonylaminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-(2-cyclohexylethyl)-N-p-methoxybenzenesulfonylaminomethyl)-2- 
(2-methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-(2-cyclohexylethyl)-N-p-nitrobenzenesulfonylaminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-(2-cyclohexyl-2-methylpropyl)-N-methylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-(3-cyclohexyl-l-methoxyprop-2-ylaminomethyl)-2-(2-methylphenyl)- 
benzoyl] methionine, lithium salt, 

N-[4-(l-ethylsulfenyl-3<yclohexylprop-2-ylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

(2S)-2-N-[4-(l^thylsulfenyl-3^yclohexylprop-2-ylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]amino-4-methylsulfenylbutanoate, lithium salt, 
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N-[4-(N-(3. C y C l 0 hexylpropyl)-N-benzenesulfonylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-glucosaminomethyl)-2-(2-methylphenyl)benzoyl]methionine, lithium 
salt, 

(2S)-2-N-[4-(N-2-cyclohexylethyl-N-methylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]amino-4-difluoromethylthiobutanoate, lithium salt, 
(2S)-2-N-[4-(N-2-cyclohexylethyl-N-methylaminomethyl)-2-(2-methylphenyl)- 

benzoyl]amino-5-methoxypentanoate, lithium salt, 

(2S)-2-N-[4-(N-2-cyclohexylethyl-N-methylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]aminopent-4-ynoate, lithium salt, 

2-[4-(N-2-cyclohexylethyl-N-methylaminomethyl)-2-(2-methylphenyl)- 

benzoyl]oxy-4-methylthiobutanoate, lithium salt, 
N-[4-(N-(5-bromo-(4-chlorophenyl)furan-2-ylmethyl-N-isopropyl-amino- 
methyl)-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N.[4.(N-(5-phenyl-(4-chlorophenyl)furan-2-ylmethyl-N-isopropyl- 
aminomethyl)-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-(N-(5-(3-methoxyphenyl)-(4-chlorophenyl)furan-2-ylmethyl)-N- 
isopropylaminomethyl)-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-(N-(4,5-di(4-chlorophenyl)furan-2-yl)methyl)-N-isopropylamino-methyl)- 

2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-(N-(5-thien-3-yl-(4-chlorophenyl)furan-2-yl)methyl)-N-isopropyl- 
aminomethyl)-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-(N-(2-cyclohexylethyl)-N-2-fluoroethylaminomethyl)-2-(2-methyl- 

phenyl)benzoyl]methionine, 

N-[4-(N-(2-cyclohexylethyl)-N-2,2,2-trifluoroethylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-(2-cyclohexylethyl)-N-2-methoxyethylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N.[4_(N<2-cyclohexylethyl)-N-2-methylmioethylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N-[4KNK2-cyclohexylemyl)-N-l-methyl-2(S)-methyltbioethylaminomethyl)-2- 
(2-methylphenyl)benzoyl]methionine, 

N-[4-(N-(2-cyclohexylethyl)-N-2-N,N-dimethylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N-[4KNKl-benzyloxymemyl-2-(S)-ethylthioethylaminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N-[4-(N-(2-cyclohexylethyl)-N-methylaminomethyl)-2-(2-methylphenyl)- 
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benzoyl]ornithine, trifluoroacetate salt, 

N-[4-(N-(2-cyclohexylethyl)-N-2-N^ 

benzoyl]thien-2-ylalanine, 

N-[4-(l-ethylthio-3^yclohexylprop-2-yl 

phenyl)benzoyl]methionine, 

N-[4-(N-butyl-N-4-cyclohexyIbenzylaminomethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(N-butyl-N-4-cyclohexylbenzoylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(N-cyclohexylaminocarbonylethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(N-cyclohexylmethyl-N-butylaminoethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(N^;yclohexylmethyl-N-butylaminocarbonylmethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(N-cyclohexanoyl-N-butylaminoethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(N-cyclohexylmethyl-N-butanoylaminoethyl)-2-(2-methylphenyl)benzoyl]- 
methionine lithium salt, 

N-[4-(N-cyclohexylpropyl)-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-(N-cyclohexyl-N-pn>panoylaminopropyl)-2-(2-methylphenyl)ben^ 

methionine, 

N-[4-(N-cyclohexyl-N-butylaminopropyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(N-cyclohexyl-N-methylaminocarbonylethyl)-2-(2-methylphenyl)benzoyl]- 

methionine, lithium salt, 

N- [4-(N<y clohexy l-N-buty larm^ 

methionine, lithium salt, 

N-[4-(N,N-dicyclohexylaminocarbonylethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(N-adamant- 1 -ylaminocarbonylethyl)-2-(2-methy Ipheny l)benzoy 1]- 
methionine, lithium salt, 

N-[4-(N-adamant-2-yIaminocarbonylethyl)-2-(2-methylphenyl)benzoyl]- 
methionine, lithium salt, 

N-[4-(N-adamant-l-ylmethylaminocarbonylethyl)-2-(2-methylphenyl)benzoyl]^ 
methionine, lithium salt, 

N-[4-(N-mytanylmethylaminocarbonylethyl)-2-(2-methylphenyl)benzoyl]- 
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methionine, lithium salt, 

N-[4-(N-cyclooctanylaminocarbonylethyl)-2-(2-methylphenyl)-benzoyl]-methionine, 
lithium salt, 

3- [4-(N-cyclohexyl-N-methylaminomethyl)-2-(2-methylphenyl)benzoylmethyl]- 

4- methylthiobutyric acid, 

N-[4-(N-butylaminocarbonylmethyl)-2-(2-methylphenyl)benzoyl]methionine, 
lithium salt, 

N-[4-(N-(2,2,4,4-tetramethylbutylamino)carbonylethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-(N,N-dibutylaminopropyl)-2-(2-methylphenyl)benzoyl]methionine, lithium 
salt, 

N.[4-N-(2-ethylphenyl)aminomethyl-2-(2-methylphenyl)benzoyl]methionine, 

N-[4-N-(2-propylphenyl)aminomethyl-2-(2-methylphenyl)benzoyl]methionine, 

N-[4-N-(2-butylphenyl)aminomethyl-2-(2-methylphenyl)benzoyl]methionine, 

N-[4-N-(4-butylphenyl)aminomethyl-2-(2-methylphenyl)benzoyl]methionine, 

N.[4.N-(2-butylphenyl)-N-(3,5-difluorobenzyl)aminomethyl-2-(2-methyl- 

phenyl)benzoyl]methionine, 

N.[4-N-(2,6-diethylphenyl)-N-(3,5-difluorobenzyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(2-butylphenyl)-N-(cyclohexylmethyl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N.[4_N-(2-cyclohexylethyl)-N-(3-methylphenyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, 

N-[4-N-(2-butylphenyl)-N-(2-cyclohexylethyl)aminomethyl-2-(2-methyl- 
pheny l)benzoyl] methionine, 

N-[4-N-butyl-N-(2-(3,5-difluoro)phenylethyl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, 

N-[4-N-butanesulfonyl-N-(2-phenylethyl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine lithium salt, 

N-[4-N-(2-cyclohexylethyl)-N-methylaminomethyl-2-(2-methylphenyl)- 
benzoyl]-3-aminotetrahydrofuran-2-one, 

N-[4-(N-(-2-cyclohexylethyl)-N-butylaminomethyl)-2-(2-methylphenyl)- 
benzoy I] methionine, lithium salt, 

N-[4-N-butyl-N-(2-cyclohexylethyl)aminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine 4-methylphenylsulfonimide, 

N-[4-N-butyl-N-(l-phenyltetrazol-5-yl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, 
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N-[4-N-t-butyl*N-(2-cyclohexylethyl)aminomethyl-2-(2-methylphenyI)- 
benzoyl]methionine, 

N-[4-N-(2-cyclohexylethyl)-NKpent-2-yl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, 

N-[4-N-(2-cyclohexylethyl)-N-(pent-2-yl)aminomethyl-2-(2-methylphen 
benzoyljmethionine, 

N-[4-N-(2-cyclohexyIethyl)-N-propyloxyaminomethyl-2-(2-methyiphenyl)- 
benzoyljmethionine, lithium salt, 

N-[4-N-(2-cyciohexylethyl)-N-propanesulfonylaminomethyl-2-(2-meth 

phenyl)benzoyl]methionine, 

N-[4-N-(3-chloropropanesulfonyl)-^^ 

methylphenyl)benzoyl]methionine, 

N-[4-N-(2-cyclohexylethyl)-N-(3-ethoxypropanesulfonyl)aminomethyl-2-(2- 
methylphenyl)benzoyl]methionine lithium salt, 

N-[4-N-(2-cyclohexylethyl)-N-(3-trifluoromethylpropanesulfonyl)amino- 
methy l-2-(2-methylphenyl)benzoy ljmethionine, 

N-[4-N^butanesulfonyl)-N-(3^yclohexylpropyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-NK4-cyclohexyl-l-ethylthiobutan-2-yl)aminomethyl-2-(2-methylphen 
benzoyl]methionine, 

N-[4-N-(butanesulfonyl)-N-(4-cyclohexylbutyl)aminomethyl-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-butyl-N-quinolin-2-ylaminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine, 

N- [4-(N-buty l-N-(2-piperidin- 1 -y lethy l)aminomethy l)-2-(2-methy Ipheny 1)- 
benzoyl]methionine, 

N- [4-N-(( 1 -norpholinocarbonyl)buty Oaminomethy l-2-(2-methy Iphenyl)- 
benzoyl]methionine, 

N-[4-N-butyl-N-(2-morphohn-4-ylethyl)aminomethyl-2-(2-methylphenyl)- 
benzoyljmethionine, 

N-[4-N-butyl-N-(fluoren-9-yl)aminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine, 

N-[4-N-(2-cyclohexylethyl)-N-(furan-2-ylmethyl)aminomethyl-2-(2-methyl- 
henyl)benzoyl]methionine, 

N-[4-N-butyl-N-(2-pyrrolidin-l-ylethyl)aminomethyl-2-(2-methylpheny 
benzoyl]methionine, 

N-[4-N-(2-butylphenyl)-N<thiazol-5-ylmethyl)aminomethyl-2-(2-methyl- 
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phenyl)benzoyl]methionine, 

N-[4-N-((2-ethylthio)- 1 3,44hiadiazol-5-yl)aminomethyl-2-(2-methylphenyl)- 
benzoyl]methionine, 

N-[4-N-butyl-N-((2-ethylthio)-l,3,4-thiadiazol-5-yl)aminomethy 

phenyl)benzoyl]methionine, 

N-[4-(N-butyl-N-(2-phenylethyl)amm^ 

methionine p-tolylsulfonimide, hydrochloride salt, 

N-[4<N-butyl-N^2-phenylethyl)aminornethyl)-2-(2-methylphenyl)- 

benzoyl]methionine 4-(aminomethyl)phenylsulfonimide, dihydrochloride salt, 

N-[4-(N-butyl-NK2-phenylethyl)aminomethyl)-2-(2-methylphenyl)- 

benzoyijmethionine, isopropylsulfonimide, 

N.[4_N-(N-phenyl-N-(4-nuorobenzoyl)aniinomethyl)-2K2-methylpte 
benzoyl]methionine, lithium salt, 
N-[4-N-(N-phenyl-N-(n-butanesulfo^^ 
benzoyijmethionine, lithium salt, 

N-[4-NKN-phenyl-N-(3-nitrobenzenesulfonyl)aminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-fluorobenzenesulfonyl)aminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-ethylbenzenesulfonyl)aminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-nitrobenzenesulfonyl)aminomethyl)-2-(2-methyl- 
phenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(2,3-dichlorobenzenesulfonyl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(N-3,4-(methylenedioxy)phenyl-N-(4-fluorobenzyl)-aminomethyl)-2- 
(2-methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(N-3,4-(methylenedioxy)phenyl-N-(4-fluorobenzyl)-aminomethyl)-2- 
(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-phenyl-N-(2-fluorobenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N.[4-N-(N-phenyl-N-(3-fluorobenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N.[4-N-(N-phenyl-N-(4-fluorobenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-bromobenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyljmethionine, lithium salt, 
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N-[4-N-(N-phenyl-N<4<yam)benzyl)amnomethyl)-2-(2-methylpheny0 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-methoxybenzyl)aminomethyl)-2K2-methylphenyl)- 
benzoyljmethionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-trifluoromethoxybenzyl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-nitrobenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-carboxylic acid benzyl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, dilithium salt, 
N-[4-N-(N-phenyl-N-(4-phenylbenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl] methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(4-N-carboxymethionine)benzyl)aminomethyl-2- 
(2-methylphenyl)benzoyl]methionine, dilithium salt, 
N-[4-N-(N-phenyl-N-(2-naphthyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl] methionine, lithium salt, 

N-[4-N-(N-phenyI-N-(9-methyl-anthracene-yl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-phenyl-N-(2-methyl-anthraquinone-yl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(2,3-difluorobenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyllmethionine, lithium salt, 

^f-[4-N-(N-phenyl-N-(2,4-difluorobenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N^N-phenyl-N-(2-thiophenesulfonyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(2-methyl-4-methylemethiazolyl)aminomethyl)-2- 
(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-3,5-difluorophenyl-N-(5-thiazolylmethyl)aminomethyl)-2- 
(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-(5-thiazolylmethyl)-N-(3,5-difluorobenzyl)aminomethyl)-2- 
(2-methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(N-phenyl-N-(3,5-difluorobenzyl)aminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, 

N-[4-N-(N-(4-acetonitrilephenyl-N-(3,5-difluorobenzyl)aminomethyl)-^ 
(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-phenyl-N-(3-methoxy-5-nitrobenzyl)aminomethyl)-2-(2- 
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methylphenyl)benzoyl]tnethionine, lithium salt, 
N.[4-N-(N-(4-nitrophenyl-N-(4-methoxybenzyl)aminomethyl)-2-(2- 

methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-butyl-N-(3,5-difluorobenzyl)aminomethyl)-2-(2- 

methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-(4,4,4-trifluorobutyl-N-(3,5-difluorobenzyl)aminomethyl)- 

2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-cyclohexyl-N-(3,5-difluorobenzyl)aminomethyl)-2-(2- 

methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-(4-cyclohexanonyl)-N-(3,5-difluorobenzyl)aminomethyl)-2- 

(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-(4-(2,2-dimethyltrimethyleneketal)-cyclohexyl)-N-(3,5- 
difluorobenzyl)arninomethyl)-2-(2-methylphenyl)benzoyl]methionine, lithium 

salt, 

N-[4-N-(N-cyclohexylmethyl-N-(2,4-difluorobenzyl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, lithium salt, 

N.[4.N.(N-cyclohexylmethyl-N-(3,5-difluorobenzyl)aminomethyl)-2-(2- 

methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-(4-cyanobenzyl)-N-(3,5-difluorobenzyl)aminomethyl)-2-(2- 

methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-(3,5-difluorobenzyl)-N-(4-N-carboxymethionine)benzyl)- 
aminomethyl-2-(2-methylphenyl)benzoyl]methionine, dilithium salt, 
N.[4.N-(N-(2-cyclohexylethyl-N-(3,5-difluorobenzyl)aminomethyl)-2- 

(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-(3-methylthiopropyl)-N-(3,5-difluorobenzyl)aminomethyl)- 

2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N.[4-N-(N-cyclopropyl-N-(2-(3,5-difluorophenyl)ethyl)aminomethyl)- 

2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
[4-N-(N-2-methylbutyl-N-(2-(2,4-difluorophenyl)ethyl)aminomethyl)-2- 

(2-methylphenyl)benzoyl]methionine, lithium salt, 
[4-N-(N-butyl-N-(2-(2,4-difluorophenyl)ethyl)aminomethyl)-2-(2- 

methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-(4-methyltetrahydropyran-yl)-N-(3,5-difluorobenzyl)- 
aminomethyl)-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-(4-methyltetrahydrothiopyran-yl)-N-(3,5-difluorobenzyl)- 
aminomethyl)-2-(2-methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-N-(N-(4-tetrahydropyran-yl)-N-(3,5-difluorobenzyl)aminomethyl)-2-(2- 
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methylphenyl)benzoyl]methionine, lithium salt, 
N-[4-(N-(3-cyclohexyl- 1 -ethylthioprop-2-yl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]amino-4-methylsulfonylbutanoate, lithium salt, 
N-[4-(N-methyl-N-(2-cyclohexylethyl)aminomethyl)-2-(2- 
methylphenyl)benzoyl]methionine, p-tolylsulfonimide, 
N-[4-N-(N-(trans-4-hydroxycyclohexyl)-N-(3,5-difluorobenzyl)aminomethyl)- 
2-(2-methylphenyl)benzoyl]methionine, lithium salt, 

N-[4-N-(N-(cis-4-hydroxycyclohexyl)-N-(3,5-difluorobenzyl)-aminomethyl)-2- 

(2-methylphenyl)benzoyl]methionine, lithium salt, 

(2S) 2-N-[4-( 1 -ethylthio-3-cyclohexylprop-2-ylaminomethyl)-2-(2- 

methylphenyl)benzoyl]amino-4-methylsulfenylbutanoate, lithium salt, 

N-[4-(N-(2-(l,3-dioxan-2-ylethyl)-N-butylaminomethyl)-2-(2-me% 

benzoyl]methionine, 

N44-(N-(2-cyclohexylethyl)-N-methylaminomethyl)-2-(2-methylphenyl)- 
benzoyljthioglutamine, lithium salt, 

N-[4-(l-ethylthio-3-cyclohexylprop-2-ylaminomethyl)-5-methoxy-2-(2- 
methylphenyl)benzoyl]methionine, 

N-[4-(l-ethylthio-3-cyclohexylprop-2-ylaminomethyl)-5-N'N'-dimethyl- 
anuno-2-(2-methylphenyl)benzoyl]methionine, 
N-[4-N-(6-fluorobenzothiazol-2-yl)aminomethyl-2-(2-methylphenyl)- 
benzoyljmethionine, and 

N-[4-N-butyl-N-(furan-2-ylmethyl)aminomethyl-2-(2-methylphenyl)benzoyl]- 
methionine. 

A compound according to claim 10 selected from the group consisting of 
[4-(l-ethylthio-3-cyclohexylprop-2-ylaminomethyl)-2-(2«methylphenyl)- 
benzoyl]methionine, 

N-[4-(N-(2-cyclohexylethyl)-N-methylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt, and 

N-[4-(N-(-2-cyclohexylethyl)-N-butylaminomethyl)-2-(2-methylphenyl)- 
benzoyl]methionine, lithium salt. 

A method of inhibiting protein isoprenyl transferases in a mammal in need of 
such treatment comprising administering to the mammal a therapeutically 
effective amount of a compound of claim 1. 

A composition for inhibiting protein isoprenyl transferases comprising a 
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pharmaceutical carrier and a therapeutically effective amount of a compound of 
claim 1. 

14. A method for inhibiting or treating cancer in a mammal, comprising 
administering to the mammal a therapeutically effective amount of a compound 
of claim 1 alone or in combination with another chemotherapeutic agent. 

15. A composition for the treatment of cancer comprising a compound of claim 1 in 
combination with another chemotherapeutic agent and a pharmaceutical^ 
acceptable carrier. 

16. A method for inhibiting post-translational modification of the oncogenic Ras 
protein by protein farnesyltransferase, protein geranylgeranyltransferase, or 
both in a mammal comprising administering to the mammal a therapeutically 
effective amount of a compound of claim 1. 

17. A composition for inhibiting post-translational modification of the oncogenic 
Ras protein by protein farnesyltransferase, protein geranylgeranyltransferase, or 
both comprising a compound of claim 1 in combination with a pharmaceutical 



earner. 



18. A method for treating or preventing intimal hyperplasia associated with 
restenosis and atherosclerosis in a mammal comprising administering to the 
mammal a therapeutically effective amount of a compound of claim 1 . 

19. A composition for treating or preventing restenosis in a mammal comprising a 
compound of claim 1 in combination with a pharmaceutically acceptable carrier. 
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